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PROTEINS, POLYNUCLEOTIDES ENCODING THEM AND METHODS 

OF USING THE SAME 



5 FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

10 The present invention is based in part on nucleic acids encoding proteins that are new 

members of the following protein families: delta serrate ligand receptors, protein kinases, G- 
protein coupled receptors (GPCR), ankyrin repeat containing proteins, TNF intracellular 
domain interacting proteins, secretory proteins and dual specificity phosphatases. More 
particularly, the invention relates to nucleic acids encoding novel polypeptides, as well as 

15 vectors, host cells, antibodies, and recombinant methods for producing these nucleic acids and 
polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 

20 or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, and NOV9 nucleic acids and 
polypeptides. These nucleic acids and polypeptides, as well as derivatives, homologs, analogs 
and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic acid or 
polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 

25 encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55. In some embodiments, the NOVX nucleic 
acid molecule will hybridize under stringent conditions to a nucleic acid sequence 
complementary to a nucleic acid molecule that includes a protein-coding sequence of a NOVX 

30 nucleic acid sequence. The invention also includes an isolated nucleic acid that encodes a 
NOVX polypeptide, or a fragment, homolog, analog or derivative thereof. For example, the 
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nucleic acid can encode a polypeptide at least 80% identical to a polypeptide comprising the 
amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56. The nucleic acid can be, for example, a 
genomic DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of 
5 SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53 and 55. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of aNOVX nucleic acid {e.g., SEQ ID NOS:l, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55) 

10 or a complement of said oligonucleotide. Also included in the invention are substantially 
purified NOVX polypeptides (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56). In certain embodiments, the NOVX 
polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human NOVX polypeptide. 

15 The invention also features antibodies that immunoselectively bind to NOVX 

polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 

20 or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 

25 of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
30 between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 
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Also included in the invention is a method of detecting the presence of a NOVX 

i 

nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 
5 In a further aspect, the invention provides a method for modulating the activity of a 

NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 

10 containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., trauma, 
regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, Von Hippel-Lindau 
(VHL) syndrome, Alzheimer's disease, stroke, Tuberous sclerosis, hypercalcemia, Parkinson's 

15 disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, multiple 
sclerosis, Ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, 
pain, actinic keratosis, acne, hair growth diseases, aUopecia, pigmentation disorders, endocrine 
disorders, connective tissue disorders, such as severe neonatal Marfan syndrome, dominant 
ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of Marfan 

20 syndrome, Shprintzen-Goldberg syndrome, genodennatoses, contractural arachnodactyly, 

inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, 
Crohn's disease; immunological disorders, ADDS; cancers including but not limited to lung 
cancer, colon cancer, neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer, 
leukemia or pancreatic cancer; blood disorders; asthma; psoriasis; vascular disorders, 

25 hypertension, skin disorders, renal disorders including Alport syndrome, immunological 
disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers-Danlos syndrome type VI, 
VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type V, osteogenesis imperfecta, 
neurologic diseases, brain and/or autoimmune disorders like encephalomyelitis, 
neurodegenerative disorders, immune disorders, hematopoietic disorders, muscle disorders, 

30 inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by KEV-1 or HTV-2), pain, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, treatment of Albright hereditary ostoeodystrophy, angina 
pectoris, myocardial infarction, ulcers, benign prostatic hypertrophy, arthrogryposis multiplex 
congenita, osteogenesis imperfecta, keratoconus, scoliosis, duodenal atresia, esophageal 



WO 02/081510 



PCT/US02/01467 



atresia, intestinal malrotation, pancreatitis, obesity systemic lupus erythematosus, autoimmune 
disease, emphysema, scleroderma, allergy, ARDS, neuroprotection, fertility Myasthenia 
gravis, diabetes, obesity, growth and reproductive disorders hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft vesus host, 
5 adrenoleukodystrophy, congenital adrenal hyperplasia, endometriosis, xerostomia, ulcers, 
cirrhosis, transplantation, diverticular disease, Hirschsprung's disease, appendicitis, arthritis, 
ankylosing spondylitis, tendinitis, renal artery stenosis, interstitial nephritis, 
glomerulonephritis, polycystic kidney disease, erythematosus, renal tubular acidosis, IgA 
nephropathy, anorexia, bulimia, psychotic disorders, including anxiety, schizophrenia, manic 

10 depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 

15 of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 

20 way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 

25 and disorders of the like. The method includes contacting a test compound with a NOVX 

polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 

30 activity, or of latency or predisposition to disorders or syndromes including, e.g. 9 the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 
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animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
5 control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g 9 a human subject). The method includes measuring the 

10 amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 

15 above and/or other pathologies and disorders of the like. Also, the expression levels of the new 
polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 

20 a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g. , a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 

25 receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 

30 diagnostic methods. These NOVX antibodies may be generated according to methods known 
in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 
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systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be usefiil in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
5 indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

10 Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 

1 5 mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as !l NOVX 
25 polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 



TABLE 1. Sequences and Corresponding SEQ ID Numbers 



NOVX 


Internal Acc. No. 


Homology 


Nucleic 


Polypeptide 


No. 






Acid 


SEQ ID 








SEQ ID 


NO. 








NO. 
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la 


COR87920446_A 


Delta serrate ligand 
receptor 


1 


2 


lb 


CG57012-01 


Delta serrate ligand 
receptor 


3 


4 


lc 


CG57012-02 


Delta serrate ligand 
receptor 


5 


6 


Id 


CG57012-03 


Delta serrate ligand 
receptor 


7 


8 p 


le 


CG57012-04 


Delta serrate ligand 
receptor 


9 


10 


2 


COR87940554 


Protein kinase 


11 


12 


3 


COR1 00339661 


GPCR 


13 


14 


4a 


COR87934767 


Ankyrin repeat containing 
protein 


15 


16 


" 4b 


CG57238-01 


Ankyrin repeat containing 
protein 


17 


18 


5 


COR1 00396092 


Ankyrin repeat containing 
protein 


19 


20 


6 


COR87941483 


TNF intracellular domain 
interacting protein 


21 


22 


7 


COR101716725 


Secretory protein 


23 


24 


8a 


CG56663-01 


GPCR 


25 


26 


8b 


CG56663-02 


GPCR 


27 


28 


9 


CG56787_01 


Dual specificity 
phosphatase 


29 


30 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOVla to NOVle are homologous to the Delta serrate ligand receptor family of 
proteins. Thus, the NOVla to NOVle nucleic acids, polypeptides, antibodies and related 
10 compounds according to the invention are useful in potential diagnostic and therapeutic 
applications implicated in, for example, cardiovascular disease, Alagille syndrome, neural 
development defects, other developmental defects and other diseases, disorders and conditions 
of the like. 

NOV2 is homologous to Protein kinases. Therefore, the nucleic acids and proteins of 

15 the invention are useful in potential diagnostic and therapeutic applications implicated in, for 

example, Hypercalcemia, Ulcers, Hemophilia, hypercoagulation, idiopathic thrombocytopenic 

purpura, autoimmume disease, allergies, immunodeficiencies, transplantation, Graft versus 

7 
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host disease (GVHD), Lymphaedema, Systemic lupus erythematosus , Autoimmune disease, 
Asthma, Emphysema, Scleroderma, allergy, Diabetes, Autoimmune disease, Renal artery 
stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Systemic lupus 
erythematosus, Renal tubular acidosis, IgA nephropathy, Cardiovascular disease, 
5 Hypercalcemia, Lesch-Nyhan syndrome, Fertility, Cancer and other diseases, disorders and 
conditions of the like. 

NOV3, NOV8a and NOV8b are homologous to GPCRs. Thus, the NOV3, NOV8a and 
NOV8b nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example, 

10 Von Hippel-Lindau (VHL) syndrome, Cirrhosis,Transplantation, Hemophilia, 

Hypercoagulation, Idiopathic thrombocytopenic purpura, Immunodeficiencies, Graft versus 
host disorders and other diseases, disorders and conditions of the like. 

NOV4a, NOV4b and NOV5 are homologous to the Ankyrin repeat containing proteins. 
Thus, NOV4a, NOV4b and NOV5 nucleic acids, polypeptides, antibodies and related 

15 compounds according to the invention will be usefid in therapeutic and diagnostic applications 
implicated in, for example, Endometriosis, Fertility, Von Hippel-Lindau (VHL) syndrome, 
Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple sclerosis, 
Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 

20 Neuroprotection, Systemic lupus erythematosus, Autoimmune disease, Asthma, Emphysema, 
Scleroderma, allergy, and other diseases, disorders and conditions of the like. 

NOV6 is homologous to the TNF intracellular domain interaction proteins. Thus 
NOV6 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example, 

25 cardio-vascular disorders, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart 
defects, Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, 
Ductus arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect (VSD), 
valve diseases, Tuberous sclerosis, Scleroderma, Obesity, Transplantation, Systemic lupus 
erythematosus , Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, Diabetes, 

30 Autoimmune disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, 
Polycystic kidney disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA 
nephropathy, Hypercalceimia, Lesch-Nyhan syndrome and other diseases, disorders and 
conditions of the like. 
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NOV7 is homologous to Secretory proteins. Thus, the NOV7 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example, cardio-vascular diseases, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 
5 Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus , Pulmonary 
stenosis , Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 
sclerosis, Scleroderma, Obesity, Transplantation, Systemic lupus erythematosus , 
Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, Diabetes, Autoimmune 
disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 
10 disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, 

Hypercalceimia, Lesch-Nyhan syndrome and other diseases, disorders and conditions of the 
like. 

NOV9 is homologous to Dual specificity phosphatase. Thus, the NOV9 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 

15 therapeutic and diagnostic applications implicated in, for example, the treatment of patients 
suffering from: brain disorders including epilepsy, eating disorders, schizophrenia, ADD, and 
cancer; heart disease; blood disorders, kidney disorders, liver diseases, inflammation and 
autoimmune disorders including Crohn's disease, IBD, allergies, rheumatoid and 
osteoarthritis, inflammatory skin disorders, allergies, blood disorders; psoriasis; colon-, 

20 ovarian-, testicular-, lymphatic-, brain-, and pancreatic cancers; leukemia AIDS; thalamus 
disorders; metabolic disorders including diabetes and obesity; lung diseases such as asthma, 
emphysema, cystic fibrosis, and cancer; pancreatic disorders including pancreatic 
insufficiency; and prostate disorders including prostate cancer and other diseases, disorders 
and conditions of the like. 

25 The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 

which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

30 Additional utilities for the NOVX nucleic acids and polypeptides according to the 

invention are disclosed herein. 



9 



WO 02/081510 



PCTAJS02/01467 



NOV1 

One NOVX protein of the invention, referred to herein as NOV1, includes five delta 
serrate ligand receptors. The disclosed proteins have been named NOVla, NOVlb, NOVlc, 
NOVldandNOVle. 



NOVla 

A disclosed NOVla (designated CuraGen Acc. No. COR87920446_A), which encodes 
a novel delta serrate ligand receptor and includes the 3063 nucleotide sequence (SEQ ID 
NO:l) is shown in Table 1A. An open reading frame for the mature protein was identified 
beginning with an ATG initiation codon at nucleotides 1-3 and ending with a TGA codon at 
nucleotides 3061-3063. Putative untranslated regions, if any, are found upstream from the 
initiation codon and downstream from the termination codon and are underlined in Table 1 A 
and the start and stop codons are in bold letters. 



Table 1A. NOVla Nucleotide Sequence (SEQ ID NO:l) 

ATGTCACCGCCTCTGTGTCCCCTCCITCT 
C£AGTGATCCCAATACCTGCAGCTTCTGGGAAAGCiro 

GCCCCTTCAGCCTGCrCCCCTCAGAGCCCrGCCAGCGGCCCTGGGAGGGCCCCCATACrTGCCCCC 

AGCCCACGGTTGTATACCGGACCGTGTACCGTCAGGTGGTGAAGACGGACCACCGCCAGCGCCTGC 

AGTGCTGCCATGG(^CTATGAGAGCAGGGGGTTCTGTGTCCCGCTCTGTGCCCAGGAGTGTGTCC 

ATGGCCGTTGTGTGGCACCCAATCAGTGCCAATGTGTGCCAGGCTGGCGGGGCGACGACTGTTCCA 

GTGAGTGTGCCCCAGGAATGTGGGGGCCACAGTGTGACAAGCCCTGCAGCTGCGGCAACAACAGC 

TCGTGTGATOXAAGAGTGGGGTATGTTCrr^ 

CCTGTACCCCTGGCTACTATGGCCCTGCCTGCCAGTTCCGCTGCCAGTGCCATGGGGCACCCTGCGA 

TCCCCAGACTGGAGCCTGCTTCTGCCCCGCAGAGAGAACTGGGCCCAGCTGTGACGTGTCCTGTrC 

CCAGGGCACTTCTGGCTTCITCTGCC^ 

CCACAGGGCrCCTGCAGCTGCCCCCCTGGCTGGATGGTATGGAGGGTGGGGCCTGTGGGCATGGGG 

TGTGGGTCTGGGGAGAATTCTGTGGGTGGTGCTAAGCAGGGCTCCAAGGGCACCATCTGCTCCCTG 

CCCTGCCCAGAGGGCTTTCACGGACCCAACTGCTCCCAGGAATGTCGCTGCCACAACGGCGGCCTC 

TGTGACCGA1TCACTGGGCAGTGCCGCTGCGCTCCGGGTTACACTGGGGATCGGTGCCGGGAGGAG 

TGCCCGGTGGGCCGCTTTGGGCAGGACTGTGCTGAGACGTGCGACTGCGCCCCGGACGCCCGTTGC 

TTCCCGGCCAACGGCGCATGTCTGTGCGAACACGGCTTCACTGGGGACCGCTGCACGGATCGCCTC 

TGCCCCGACGGCTTCTACGGTCT^GCTGCCAGGCCCXCTGCACCTGCGACCGGGAGCACAGCCTC 

AGCTGCCACCCGATGAACGGGGAGTGCTCCTGCCTGCCGGGCTGGGCGGGCCTCCACTGCAACGA 

GAGCTGCCCGCAGGACACGCATGGGCCAGGGTGCCAGGAGCACTGTCTCTGCCTGCACGGTGGCG 

TCTGCCAGGCTACCAGCGGCCTCTGTCAGTGCGCGCCGGGTTACACGGGCCCTCACTGTGCTAGTC 

TTTGTCCTCCTGACACCTACGGTGTCAACTGTTCTGCACGCTGCTCATGTGAAAATGCCATCGCCTG 

CTCACCCATCGACGGCGAGTGCGTCTGCAAGGAAGGTTGGCAGCGTGGTAACTGCTCTGTGCCCTG 

CCCACCCGGAACCTGGGGCTTCAGTTGCAATGCCAGCTGCCAGTGTGCCCATGAGGCAGTCTGCAG 

CCCCCAAACTGGAGCCTGTACCTGCACCCCTGGGTGGCATGGGGCCCACTGCCAGCTGCCCTGTCC 

GAAGGGGCAGTTTGGAGAAGGTTGTGCCAGTCGCTGTGACTGTGACCACTCTGATGGCTGTGACCC 

TGTTCATGGACGCTGTCAGTGCCAGGCTGGCTGGATGGGTGCCCGCTGCCACCTGTCCTGCCCTGA 

GGGCTTATGGGGAGTCAACTGTAGGAACACCTGCACCTGCAAGAATGGGGGCACCTGTCTCCCTGA 

GAATGGCAACTGCGTGTGTGCACCCGGATTCCGGGGCCCCTCCTGCCAGAGATCCTGTCAGCCTGG 

CCGCTATGGCAAACGCTGTGTGCCCTGCAAGTGCGCTAACCACTCCITCTGCCACCCCTCGAACGG 

GACCTGCTACTGCCrGGCTGGCTGGACAGGCCCCGACTGCTCCCAGCGCTGCCCrCTGGGGACATT 

TGGTGCTAACTGCTCCCAGCCATGCCAGTGTGGTCCTGGAGAAAAGTGCCACCCAGAGACTGGGGC 

CTGTGTATGTCCCCCAGGGCACAGTGGTGGACCITGCAGGATTGGAATCCAGGAGCCCTTTACTGT 
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GATGCCGACCACTCCAGTAGCGTATAACrCGCrGGGTGCAGTGATTGGCATTGCAGTGCTGGGGTC 

CCrTGTGGTAGCCCrGGTGGCACTGTTCATTGGCTATCGGCACTGGCAAAAAGGCAAGGAGCACCA 

CCACCTGGCTGTGGCTTACAGCAGCGGGCGCCTGGACGGCrCCGAGTATGTCATGCCAGATGTCCC 

TCCCAGCTACAGTCACTACTACTCCAACCCCAGCTACCACACCCTGTCGCAGTGCTCCCCAAACCCC 

CCACCCCCTAACAAGGTTCCAGGCCCGCTCmGCCAGCCTGCAGAAACCTGAGCG^ 

GCCCAAGGGCATGATAACCACACCACCCrGCCrGCTGACTGGAAGCACCGCCGGGAGCCCCCTCCA 

GGGCCTCTGGACAGGGGGAGCAGCCGCCTGGACCGAAGCTACAGCTATAGCTACAGCAATGGCCC 

AGGCCCATTCTACAATAAAGGGCTCATCTCTGAAGAGGAGCTCGGGGCCAGTGTGGCTTCCCTGAG 

CAGTGAGAACCCATATGCCACCATCCGGGACCTGCCCAGCTTGCCAGGGGGCCCCCGGGAGAGCA 

GCTACATGGAGATGAAAGGCCCTCCCTCAGGATCTCCCCCCAGGCAGCCTCCTCAGTTCTGGGACA 

GCCAGAGGCGGCGGCAACCCCAGCCACAGAGAGACAGTGGCACCTACGAGCAGCCCAGCCCCCTG 

ATCCATGACCGAGACTCTGTGGGCTCCCAGCCCCCTCTGCCTCCG<3GCCTACCCCCCGGCCACTATG 

ACrCACCCAAGAACAGCCACATCCCTGGACATTATGACTTGCCTCCAGTACGGCATCCCCCATCAC 

CTCCACTTCGACGCCAGGACCGTTGA 



The disclosed NOV1 a nucleic acid sequence maps to chromosome 1 and has 834 of 
1064 bases identical to a GENB ANK-ID : AF444274 Jedi protein from Mus museums (E = 
0.0). 

5 The NOV1 a polypeptide (SEQ ID NO:2) is 1 020 amino acid residues in length and is 

presented using the one-letter amino acid code in Table IB. The SignalP, Psort and/or 
Hydropathy results predict that NOVla has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.5500. hi alternative embodiments, a NOVla 
polypeptide is located outside the cell with a certainty of 0.3700, the endoplasmic reticulum 
10 (membrane) with a certainty of 0.1000, or in the endoplasmic reticulum (lumen) with a 

certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a NOV1 a peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence SQA-QY. 



Table IB. Encoded NOVla Protein Sequence (SEQ D> NO:2) 

MSPPLCPLLIXAVGLRLAGTLWSDPOT^ 
VYRTVYRQVVKTDHRQRLQCCHGFra 

PGMWGPQCDKPCSCGJWSSCDPKSGVCSCPSGLQPPNCLQPCTPGYYGPACQFRCQCHGAPCDPQTG 

ACFCPAERTGPSCI)VSCSQGTSGFFCPSTHSCQNGGWQTPQGS(^CPPGW^mmVGPVGMGCGSGE 

NSVGGAKQGSKGTICSLPCPEGFHGPNCSQEC^CHNGGLCDRFTGQCRCAPGYTGDRCREECPVGRFG 

QDCAETCI)CAPDARCCTANGACLCTHGFTGDRCIT)PvLCPDGFYGLSCQAPCTCDREHSLSCHPNINGE 

CSCLPGWAGl^CNESCPQDTHGPGCQEHCLCLHGGVCQATSGLCQCAPGYTGPHCASLCPPDTYGVN 

CSARCSCENAIACSProGECVC^GWQRGNCSWCPPGWGFSCNASCQCAHEAVCSPQTGACTCTPG 

WHGAHCQLPCPKGQFGEGCASRCDCDHSDGCDPVHGRCQCQAGWMGARCHLSCPEGLWGVNCSNT 

CTC^GGTCLPENGNCVCAPGFRGPSCQRSCQPGRYGKRCVPCKCANHSFCHPSNGTCYCLAGWTGP 

DCSQRCPLGTFGANCSQPCQCGPGEKC^ETGACVCPPGHSGAPCRIGIQEPFTVMPTTPVAYNSLGAV 

IGIAVLGSLWALVAmGYRHWQKGKEHHHLAVAYSSGRLDGSEYVMPD 

QCSPNPPPPNKWGPIJFASLQKPERPGGAQGHDNHTTIJ>ADWKHRREPPPGPLI)RGSSRLDRSYSYSY 

NGPGPFYNKGUSEEELGASVASI^SENPYATIRDLPSLPGGPPJESSYMEMKGPPSGSPPRQPPQFWDSQ 

RRRQPQPQRDSGTYEQPSPLIHDRDSVGSQPPIJPGIOT 

DR 



1 5 The NOV1 a amino acid sequence have amino acid residues (_%) 

identical to, and amino acid residues (_%) similar to, the 376 amino acid residue 

11 
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ptnr:SWISSNEW-ACC:Q06828 protein from Homo sapiens (Human) (FIBROMODUUN 
PRECURSOR (FM) (COLLAGEN-BINDING 59KDA PROTEIN)) (E = 3.9e- m ). 

Possible small nucleotide polymorphisms (SNPs) found for NOVla are listed in Table 

5 1C. 



Table 1C: SNPs 


Variant 


Nucleotide 

Position 

■ U01UVU 


Base 

Chanpp 


Amino Acid 

Position 


Base 

Ch n nop 

vJlallgw 


13374399 


447 


OT 


NA 


NA 


13374400 


934 


OA 


NA 


NA 


13374401 


975 


G>A 


NA 


NA 


13374402 


984 


OT 


NA 


NA 


13374403 


1011 


T>C 


NA 


NA 


13374404 


1269 


G>A 


NA 


NA 


13374405 


1278 


T>C 


> NA 


NA 


13374406 


1297 


OT 


433 


His>Tyr 


13374407 


1298 


A>G 


433 


His> Arg 


13374408 


1398 


T>A 


NA 


NA 


13374409 


1585 


A>G 


529 


Ser>Gly 


13374110 


1595 


OT 


532 


Thr>ne 


13374111 


1701 


OT 


NA 


NA' 


13374113 


2300 


G>A 


767 


Gly> Asp 


13374414 


2361 


T>C 


NA 


NA 
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NOVlb 

A disclosed NOVlb (designated CuraGen Acc. No. CG57012-01), which includes the 

nucleotide sequence (SEQ ID NO:3) shown in Table ID. An open reading frame for 

the mature protein was identified beginning with an ATG codon at nucleotides and ending 

with a TGA codon at nucleotides . The start and stop codons of the open reading frame 

are highlighted in bold type. Putative untranslated regions are underlined. 



Table ID. NOVlb Nucleotide Sequence (SEQ ID NO:3) 

AGATCTCTGCAGACAGGTCCTC 

GCCTCTGCAA TGTCACCGCCTCTGTGTCCCCTCCTTCTCCTGGCTGTGGGCCTGCGGCTGGCTGGAACTCTCA 

ACCCCAGTGATCCCAATACCTGCAGCTTCTGGGAAA 

CTT<^GCCTGCTCCCCT(^GAGCCCT 

GTATACCGGACCGTGTACCGTCAGGTGGTGAAGACGGACCACCGCCAGCGCCTGC^GTGCTGCCATGGCTTCT 
ATGAGAGC^GGGGGTTCTGTGTCCCGCTCTGTGCC<^GGAGTGTGTCCATGGCCGTTGTGTGGCACCCAATCA 
GTGCCAATGTGTGCCAGGCTGGCGGGGCGACGACTGTTC 
TGTGACAAGCCCTGCAGCTGCGGCAACAACAGCTCG 

GTCTGCAGCCCCCGAACTGCCTTCAGCCCTGTACCCCTGGCTACTATGGCCCTGCCTGCCAGTTCCGCTGCC^ 

GTGCCATGGGGCACCCTGCGATCCCCAGACTGGAGCCTGCTTCTGCCCCGCAGAGAGAACTGGGCC(^GCTGT 

GACGTGTCCTGTTCCGAGGGCACTTCTGGCTTCT^ 

TCCAAACCCCACAGGGCTCCTGC^GCTG 

GTGTGGGTCTGGGGAGAATTCTGTGGGTGGTGCTAAGCAGGGCTCCAAGGGCACCATCTGCTCCC 

CCAGAGGGCTTTCACGGACCCAACTGCTCCCAGGAATGTC 

CTGGGCAGTGCCGCTGCGCTCCGGGTTACkCT^ 

GCAGGACTGTGCTGAGACGTGCGACTGCGCCCCGGACGCCCGTTGCTTCCCGGCCAACGGCGCATGTCTG 
GAACACGGCTTC^CTGGGGACCGCTGCACGGATC 

CCCCCCGCACCTGCGACCGGGAGCACAGCCTCAGCTGCCACCCGATGAACGGGGAGTGCTCCTGCCTGCCGGG 

CTGGGCGGGCCTCCACTGCAACGAGAGCTGCCCGC^^ 

TGCCTGC^CGGTGGCGTCTGCCAGGCTACCAGCGGCCT 

GTGCTAGTCTTTGTCCTCCTGACACCTACGGTC^ 

CTGCTCACCCATCGACGGCGAGTGCGTCTC 

CCCGGAACCTGGGGCTTCAGTTGC^TGCC^^ 

GAGCCTGTACCTGCACCCCTGGGTGGCATGGGGCCCACT 

AGGTTGTGCCAGTCGCTGTGACTGTGACCACTCTC 

GCTGGCTGGATGGGTGCCCGCTGCCACCTGTCCTGCCCTGAGGGCTTATGGGGAGT<^CTGTAGC^ACACCT 
GC^CCTGCAAGAATGGGGGCACCTGTCTCCCTGAGAATGGCAACTGCGTGTGTGCGCCCGGATTCCG 
CTCCTGCGAGAGATCCTGTCAGCCTGGCCGCTATGGC^^ 
TTCTGCCACCCCTCGAACGGGGCCTGCTACTC 

CTCCAGGACACTGGGGAGAAAACTGTGCCCAGACCTGCCAATGTCACCATGGTGGGACCTG 

TGGGAGCTGTATCTGCCCCCTAGGCTGGACTGGACAC 

GCTAACTGCTCCGAGCCATGCCAGTGTGGTCCTGGAG 

CCCCAGGGCACAGTGGTGCACCTTGCAGGATTGGAATCCAGGAGCCCTTTACTGTGATC 

AGCGTATAACTCGCTGGGTGCAGTGATTGGCATTGCAGTGCTGGGGTCCCTTGTGGTAGCC 

TTC^TTGGCTATCGGCACTGGCAAAAA^ 

TGGACGGCTCCGAGTATGTCATGCCAGATGTCCCTCCG 

CACCCTGTCGCAGTGCTCCCOU^CCCC^ 

AACCCTGAGCGGCCAGGTGGGGCCCAAGGGCATGATAACGACACCAC 
GGGAGCCCCCTCC^GGGCCTCTGGACAGGGGTAGGTC 

GCAGCCCAGATGCCGCGTCTGAGTGTGTGTGTCTGGAGACGGGGGCTCTGGGCCCCATTTCTAGAGGAAGTG 



The disclosed NOVlb nucleic acid sequence maps to chromosome 1 and has 613 of 

613 bases (100%) identical to a gb:GENBANK-ID:HSFIBR\acc:X72913.1 mKNA from Homo 

sapiens (H.sapiens gene for fibromodulin) (E = 2. 7e m ). 
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The NOVlb polypeptide (SEQ ID NO:4) is amino acid residues in length and is 

presented using the one-letter amino acid code in Table IE. The SignalP, Psort and/or 
Hydropathy results predict that NOVlb has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.4595. In alternative embodiments, a NOVlb 
5 polypeptide is located to the outside of the cell with a certainty of 0.3700, the endoplasmic 

reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOVla peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence SQA-QY. 



Table IE. Encoded NOVlb Protein Sequence (SEQ ID NO:4) 

MSPPLCPLLLIAVGLRLAGTLNPSDPNTC^ 
VYRQVVKTDHRQItfjQCCHGFYESR^ 

SCGNNSSCDPKSGVCSCPSGLQPPNCLQPCTPGYYGPACQFRCQCT 

GTSGFFCPSTHSCQNGGVFQTPQGSCSCPPGWMVWRVGPVGMGCGSGENSVGGAKQGSKGTICSLPCPEGFHG^ 

NCSQECRCHNGGLCDRFTGQCHICM 

CTDRLCPDGFYGLSCQAPRTOTREHSLSCHPM^^ 

TSGLCQCMGYTGPHCASLCPPDTYGVNCSARCSCENAIACSPIDGECVCKEGWQRGNCSVPCPPGTWGFSOTA 
SCQCTtflEAVCSPQTGACTCTPGWHGAHCQLPCPKGQ^ 

CPEGL WGVNCSNTCTCKNGGTCLPENGNCV CAPGFRGP S CQRS CQPGRYGKRCVPCKCANHS FCHPSNGACYCL 
AGVTOSPDCSQPCPPGHWGENCAQTCQCHHGGT^ 
KCHPETCACVCPPGHSGAPCRIGIQEPFTVMPTTPVA 
HLAVAYSSGRLDGSEYVMPDVPPSYSHYYSNPSYHTLSQCSPNP 

TLPADWKHRREPPPGPLDRGRCREARVSGAGGCVQPRCRV 

10 ~ ~~ ■ 

The NOVlb amino acid sequence has of amino acid residues (_%) identical 

to, and of amino acid residues (_%) similar to, the amino acid residue 

ptnr:SWISSNEW-ACC:Q06828 protein from Homo sapiens (Human) (FIBROMODUUN 
PRECURSOR (FM) (COLLAGEN-BINDING 59 KDA PROTEIN)) (E = 7.2e m ). 

15 

NOVlc 

A disclosed NOVlc (designated CuraGen Acc. No. CG57012-02), which includes the 

nucleotide sequence (SEQ ID NO:5) shown in Table IF. An open reading frame for the 

mature protein was identified beginning with an ATG codon at nucleotides and ending 

20 with a TGA codon at nucleotides . The start and stop codons of the open reading frame 

are highlighted in bold type. Putative untranslated regions are underlined. 

Table IF. NOVlc Nucleotide Sequence (SEQ ID NO:5) 

^GATCTCTGCAGACAGGTCCTCCAGGCTGC 
GCCTCTGCAA TGTCACCGCCTCTGTGTCCCCT 
ACCCCAGTGATCCCAATACCTGCAGCTTCTGG 
CTTCAGCCTGCTCCCCTGAGAGCCCTC 
GTATACCGGACCGTGTACCGTCAGGTGGTGAAGACGGAC 
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ATGAGAGCAGGGGGTTCTGTGTCCCGCTCTGTGCCCAGGAGTGTGTCCATGGCCGTTC 

GTGCCAATGTGTGCCAGGCTGGCGGGGCGACGACTGOT 

TGTGACAAGCCCTGCAGCTGCGGCAACAACAGCTC 

GTCTGCAGCCCCCGAACTGCCTTCAGCCCTG 

GTGCCATGGGGCACCCTGCGATCCCCAGACTG^^ 

GACGTGTCCTGTTCCCAGGGCACTTCTGGCTTC^ 

TCCAAACCCCACAGGGCTCCTGCAGCTGCCCCCCTOT 

GTGTGGGTCTGGGGAGAATTCTGTGGGTGGTGCTAAGCAGGGCTCCAAGGGC^ 
CCAGAGGGCTTTCACGGACCCAACTGCTCC 
CTGGGCAGTGCCGCTGCGCTCCGGGTTACACTGGGGATC^^ 
GCTIGGACTGTGCTGAGACGTGCGACTGCGCCCCGGACGCC^ 

GAAC^CGGCTTCACTGGGGACCGCTGCACGGATCGCCTCTGCCCCGACGGCTTCTACGGTCT 

CCCCCCGCACCTGCGACCGGGAGC^CAGCCTCAGCTGCCACCCGATGAACGGGGAGTGCTCCTGCCTGCCGGG 

CTGGGCGGGCCTCCACTGCAACGAGAGCTGCCCGCAGG 

TGCCTGCACGGTGGCGTCTGCCAGGCTACCAGCGGCCTCTC 

GTGCTAGTCTTTGTCCTCCTGACACCTACGGTGT^ 

CTGCTCACCCATCGACGGCGAGTGCGTCTGC^GGAAGGTTGGC^GCGTGGTAACTGCTCTGTGCCCTGCC^ 
CCCGGAACCTGGGGCTTCAGTTGCAATGCCA 

GAGCCTGTACCTGCACCCCTGGGTGGCATGGGGCCCACTGCCAGCTGCCCTGTCCGAAGGGGCAGTTTGGAGA 

AGGTTGTGCCAGTCGCTGTGACTGTGACCACTCTGATGGCTGTGA 

GCTGGCTGGATGGGTGCCCGCTGCCACCTGTCCTGCCCTC 

GCACCTGCAAGAATGGGGGCACCTGTCTCCCTGAGAATGGCAACTGCGTGTGTGCGCC 
CTCCTGCCAGAGATCCTGTCAGCCTGGCCGCTATGGC^^ 

TTCTGCCACCCCTCGAACGGGGCCTGCTACTGCCTGGCTGGCTGGACAGGCCCCGACTGCTCCCAGCCATGCC 
CTCCAGGACACTGGGGAGAAAACTGTGCCCAGACCTGCCAATGTCACCATGGTGGGA 

TGGGAGCTGTATCTGCCCCCTAGGCTGGACTGGACACCACTGCTTAGAAGGCTGCCCTCTGGGGACATTTGGT 

GCTAACTGCTCCCAGCCATGCCAGTGTGGTC^ 

CCCCAGGGCACAGTGGTGCACCTTGCAGGAT 

AGCGTATAACTCGCTGGGTGCAGTGATTGGCATTGC^ 

TTCATTGGCTATCGGCACTGGCAAAAAGACAA 

TGGACGGCTCCGAGTATGT(^TGCCAGATGTCCCTCCGAGCTACAGTCACTACTACTCCAACCCCAGCTACCA 

CACCCTGTCGCAGTGCTCCCC^^CCCCCC^CCCC^ 

AACCCTGAGCGGCCAGGTGGGGCCCAAGGGCATGATAAC 

GGGAGCCCCCTCCAGGGCCTCTGGACAGGGGTAGGTGCCGGGAGGCCAGGGTCTCTGGCGCGGGTGGATGTC 
GCAGCCCAGATGCCGCGTCTGAGTGTGTGTGTCTGGAGACGGGGGCTCTGGGCCCCATTTCTAGAGGAAGTG 



The nucleic acid sequence of NOVlc maps to chromosome 1 and has 1036 of 1065 
bases (97%) identical to a gb:GENBANK-ID:HSFIBR\acc:X72913.1 mRNAfrom Homo 
sapiens (H.sapiens gene for fibromodulin) (E = 9.4e 220 ). 

The NOVlc polypeptide (SEQ ID NO:6) is amino acid residues in length and is 

presented using the one-letter amino acid code in Table 1G. The SignalP, Psort and/or 
Hydropathy results predict that NOVlc has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.5305. In alternative embodiments, a NOVlc 
. polypeptide is located to the outside of the cell with a certainty of 0.3700, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOVlc peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence SQA-QY. 



Table 1G. Encoded NOVlc Protein Sequence (SEQ ID NO:6) 

MSPPLCPLLLLAVGLRLAGTLNPS 
VYRQWKTDHRQRLQCCHGFra 
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SCGNNSSCDPKSGVCSCPSGLQPPNCLQPCTPGYYGPACQFRCQCH^ 

GTSGFFCPSTHSCQNGGVFQTPQGSCSCPPGWMVWRVGPVGMGCGSGENSVGGAKQGSKGTICSLPCPEGFHGP 
NCSQECRCHNGGLCDRFTGQCRCAPG 

CTDRLCPDGFYGLSCQAPRTCDREHSLSCHPMNGECSCLPGWAGI^ 

TSGLCQCAPGYTGPHC^LCPPDTYGWCSARCSCENAI^^ 

SCQCAHEAVCSPQTGACTCTPGWHGAHCQLPCPKGQFGEGCAS^ 

CPEGLWGVNCSNTCTCKNGGTCLPENGNCVCAPGra 

AGWTGPDCSQPCPPGHWGENCAQTCQCHHGGTCHPQ 

KCHPETGACVCPPGHSGAPCRIGI QEPFTVMPTTP VAYNSLGAVI GI AVLGS LW 
HLAVAYSSGRLDGSEYVMPDVPPSYSHYYSNPSYHTLSQCSPNPPPPNKVPGPLFASLQNPER 
TLPADWKHRREPPPGPLDRGRCREARVSGAGGCVQPRCRV 



The NOVlc amino acid sequence has 360 of 376 amino acid residues (95%) identical 
to, and 360 of 376 amino acid residues (95%) similar to, the 376 amino acid residue 
ptnr:SWISSNEW-ACC:Q06828 protein from Homo sapiens (Human) (FJDBROMODUUN 
5 PRECURSOR (FM) (COLLAGEN-BINDING 59 KDA PROTEIN)) (E = 1.4e-195). 

NOVlc is expressed in at least the following tissues: aorta, bone marrow, brain, 
cartilage, cochlea, colon, heart, kidney, liver, lung, lymph node, lymphoid tissue, mammary 
gland/breast, muscle, ovary, pancreas, parathyroid gland, parotid salivary glands, placenta, 
prostate, retina, salivary glands, skin, spinal chord, stomach, testis, thyroid, uterus, whole 
10 organism. 



NOVld 

A disclosed NOVld (designated CuraGen Acc. No. CG57012-03), which includes the 
1053 nucleotide sequence (SEQ ID NO:7) shown in Table 1H. An open reading frame for the 

1 5 mature protein was identified beginning with an ATG codon at nucleotides and ending 

with a TGA codon at nucleotides . The start and stop codons of the open reading frame 

are highlighted in bold type. 



Table 1H. NOVld Nucleotide Sequence (SEQ ID NO:7) 

AGATCTCTGCAGACAGGTCCTCCAGGCTGCTGGCT 
GCCTCTGCAATGTGACCGCCTC 

ACCCCAGTGATCCCAATACCTGCAGCTTCTGGGAAAGCT 

CTTCAGCCTGCTCCCCTCAGAGCCCTGCGAGCGGC 

GTATACCGGACCGTGTACCGTCAGGTGGTGAAGACG 

ATGAGAGCAGGGGGTTCTGTGTCCCGCTCTGTGC^ 

GTGCCAATGTGTGCCAGGCTGGCGGGGCGACGACTGTTCCA 

TGTGACAAGCCCTGCAGCTGCGGCAACAACAG 

GTCTGCAGCCCCCGAACTGCCTTCAGCCCTC 

GTGCCATGGGGCACCCTGCGATCCC 

GACGTGTCCTGTTCCCAGGGCACTTCTGGCTTC 

TCCAAACCCCACAGGGCTCCTGCAGCTGCCCCCCTC 

GGGCTTTCACGGACCCAACTGCTCCGAGGAATC 

CAGTGCCGCTGCGCTCCGGGTTACACTGGGGATCGGTGCCGGGAGGAGTGCCCGGTGGGCC^ 
ACTGTGCTGAGACGTGCGACTGCGCCCCGGACGCCCGTTGCTTCCCGGCCAACGGCGC^ 
CGGCTTCACTGGGGACCGCTGCACGGATCGCCTCTC 
CGCACCTGCGACCGGGAGCACAGCCTCAGCTGCCACCCGAT^ 
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CGGGCCTCCACTGCAACGAGAGCTGrc 

GCACGGTGGCGTCTGCCAGGCTACCAGCGGCCTCTC 

AGTCTTTGTCCTCCTGACACCTACGGTGTCAACTGTTCTGCACGCTC 

GACCCATCGACGGCGAGTGCGTCTGCAAGGAAGGTTGGCAGCGTC 

AACCTGGGGCTTCAGTTGCAATGCCAGCTGCCAGTGTGCCCATC 

TGTACCTGCACCCCTGGGTGGCATGGGGCCCACTGC 

GTGCCAGTCGCTGTGACTGTGACCACTCTGATGGCTGTGACCCTC 

CTGGATGGGTGCCCGCTGCCACCTGTCCTGCCC 

TGCAAGAATGGGGGCACCTGTCTCCCTGAGAATGGCAACTGCGTGTGTC 

GCCAGAGATCCTGTCAGCCTGGCCGCTATGGCAAACGCTGTGTGCCCTGCAAGTGCGCTAACC^ 

CCACCCCTCGAACGGGACCTGCTACTGCCTGGCTGGCT 

GGACACTGGGGAGAAAACTGTGCCCAGACCTGCCAATGTCACCATGGTC 

GCTGTATCTGCCCCCTAGGCTGGACTGGACACCACTGCOTAGAAGGCTGCCCTCTGGGGACA 

CTGCTCCCAGCCATGCCAGTGTGGTCCTGGAGAAAAGTGCCACCCAGA 

GGGCAC^GTGGTGCACCTTGCAGGATTGGAATCCAGGAGCCCTTTACTC 

ATAACTCGCTGGGTGCAGTGATTGGCATTGCAGTC 

TGGCTATCGGCACTGGCAAAAAGAGAAGGAGCACC^^ 

GGCTCCGAGTATGTCATGCOVGATGTCCCTCCGAGCTACAGTCACTACTACTCC^CCCC^GCTACC^C^CC^ 

TGTCGC^GTGCTCCCCAAACCCCCCACCrc^ 

TGAGCGGCCAGGTGGGGCCCAAGGGCATGATAACCACAC 

CCCCCTCCAGGGCCTCTGGACAGGGGGAGCAGCCGCCT^ 

CAGGCCCATTCTACAATAAAGGGCTC^ 

GAACCCATATGCGACCATCCGGGACCTGCCCAGCTTC 

AAAGGCCCTCCCTGAGGATCTCCCCCCAGGCAGCCT^ 

AGCCACAGAGAGACAGTGGGACCTACGAGCAGCCCAGCCCCCTC 

GCCCCCTCTGCCTCCGGGCCTACCCCCCGGCt^CT^^ 

GACTTGCCTCCAGTACGGCATCCCCCATCACCTCCACTTCGACGCCAGGACCGTTG AGGAGCCAGGAT^ 

GGCAGAGGCCAGCACACCTGGCTGTTGCTGCTC^AGGCTGGGGACAGAGCCTAGT^ 

GGGAGTGGACCGGCAGGCTGTGAACATGAACAACGCTTAACAGAGCAAGTGATGGGAGCCTTC 

CTACCATGGGAGACGCTGATCAGCAGGATGCCTGGCTCCCTTTCCCAACCCACTGCTCCCAAGGCC 

CCCTGTGTACATAAACTGGTGGGTTGGAAGTTGC 

TTCTGTGCATGCTCAGCCTGGGCTCTGTGCGTC 

TCTGTCCTAGGGCACTTACCATTTAGTAGGGAGATGGAACCAACCCAATTAACTCTAGC^ATAGCCTCCTAAC 

TGGCCTCCTCCATTGATTCAGTGAACCTTC 

TCCCTACCTGAAAGCCTTCATAGGTGCCTCTTTGCTC 

CCCTGCTTTGCCTGGCCCATCTGTCTCTCCAGCCT 

ACCGGCCTCTAGGTCCTCCTGTAGGCCACTCTTCTTTCTGGCACAGGGACCTGCACACCTGGAGTGCC 

TCCCCCACTCGCCTGTTCACCCCTGCTTTTCC 

CTTTCACAGCCCTGATTGCAGCTGTGTTCACTCA 

CTTTAATGGGTTCTTTCTTTATGTGATTATTTGATTAATCTCTGCCTCCCCCACTAGACTGTAAGCTCCCTGA 
AGGCAAGAATCCTGTGCTTATGCTCAATATTAGCTCTC 

CAAAAGGCTGAGTGGCTGACTGAATTAAGTACCAGTGACATGCAGTAACTGCTAAGATAGATGAGCCATCT 
ATGCTCTGACAGTTACAGACTGAATAAGTTGGAGACTT^ 

AGAGCTCAGGTGTGGGAAGGTGCCAGGGGCAGGGGTGCAGAGGGGCTGAGGCTGA 

AGAAAGG ATAACAGGAGAG AGTATACAG GCATGC C TTGATTTATTG CAC TT CACAGGTAG CAG AATTTTTAAA 

GAAATTGAAGGTTTTGGGAGATATATGTGACAGCA 

GTGTCAACACTGCTTTAAGCAAATCTGTTGGCAC 

TTGGATTTTGGTAATTGCTTGCAATATTTCAAGGATTTTCA 

CAGTGATCTTTGATATATTATTGTAATTGTTTCGGGGCGCCATGAACCGCACCCA 

ATCAGCAAAAAAAAAAAAAAAAAAAAAAC C CGGAAAAATTTTAGAATTGAAAAATATGAAAAACC C CCGGGGG 

GGTCTTTTCAGGGGGGGGCGGGGC^ 

GAAAAAAATCCTCCTGAAAGATTAAATTTGGGGGCC 



The NOVld polypeptide (SEQ ID NO:8) is amino acid residues in length and is 

presented using the one-letter amino acid code in Table II. The SignalP, Psort and/or 
Hydropathy results predict that NOVld has a signal peptide and is likely to be localized to the 
5 lysosome (lumen) with a certainty of 0.5305. In alternative embodiments, a NOVld 
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polypeptide is located to the outside of . the cell with a certainty of 0.3700, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOVld peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence SQA-QY. 



Table II. Encoded NOVld Protein Sequence (SEQ ID NO:8) 

MSPPLCPLLLIAVGIJIIAGTLNPSDPNTCSFWE^ 

VYRTVYRQVVKTDHRQRLQCCHGFYESRGFCVP1XAQECVHGRCVAPNQCQCVPGWRGDDCSSEC 

APGMWGPQCDKPCSCGNNSSCDPKSGVCSCPSGLQPPNCLQPCTPGYYGPACQFRCQCHGAPCDPQT 

GACTCPAERTGPSCDVSCSQGTSGFFCPSTHPCQNGGWQTPQGSCSCPPGWMGTI(^LPCPEGFHGPN 

CSQECRCHNGGLCDRFTGQCRCAPGYTGDRC^ 

GFTGDRCTDRLCPDGFYGI^CQAPRTCDRE^ 

EHCLCXHGGVCQATSGLCQCAPGYTGPHCASLCPPDTYGVNCSARCSCENAIACSProGECVCKEGW 

QRGNCSVPCPPGTWGFSCNASCQCAHEAVCSPQTGACTCTPGWHGAHCQLPCPKGQFGEGCASRCD 

CDHSDGCDPVHGRCQCQAGWMGARCHI^CTEGLWGVNCSNTCTCKNGGTCLPENGNCVCAPGFRG 

PSCQRSCQPGRYGKRCVPCKCAlffiSFCHPSNGTCYCLAGWTGPDCSQPCPPGHWGENCAQTCQCHH 

GGTCHPQDGSaCPLGWTGHHCLEGCPLGTFGANCSQPCQCGPGEKCHPETGACVCPPGHSGAPCRIG 

K^EPFTVMPTTPVAYNSLGAVIGIAVLGSLWALV^ 

MPDWPSYSHYYSNPSYHTI^QCSPNPPPPNKVPGPIJASLQNPEPJ'GGAQGHDNHTTLPA^ 
PPPGPLDRGSSRIJ)RSYSYSYSNGPGPFYNKGLISEEELWASVASLSSENPYATIRDLPSLPGGPRESSY 
MEMKGPPSGSPPRQPPQFWDSQPJIRQPQPQRDSGTYEQPSPLIHDRDSVGSQPPLPPGLPPGHYDSPKN 
SHIPGHYDLPPVRHPPSPPLRRQDR 



NOVld is expressed in at least the following tissues: aorta, bone marrow, brain, 
cartilage, cochlea, colon, heart, kidney, liver, lung, lymph node, lymphoid tissue, mammary 
gland/breast, muscle, ovary, pancreas, parathyroid gland, parotid salivary glands, placenta, 
prostate, retina, salivary glands, skin, spinal cord, stomach, testis, thyroid, uterus, whole 
organism. Expression information was derived from the tissue sources of the sequences that 
were included in the derivation of the sequence of NOVld. 



NOVle 

A disclosed NOVle (designated CuraGen Acc. No. CG57012-04), which includes the 

nucleotide sequence (SEQ ID NO:9) shown in Table 1 J. An open reading frame for the 

mature protein was identified beginning with an ATG codon at nucleotides and ending 

with a TGA codon at nucleotides . The start and stop codons of the open reading frame 

are highlighted in bold type. 



Table 1 J. NOVle Nucleotide Sequence (SEQ ID NO:9) 

ATGTCACCGCCTCTGTGTCCCCTCCTTCTCCTGGCTGTGGGCCTGCGGCTGGCTGGAACTCTCAACCCCAGTG 
ATCCCAATACCTGCAGCTTCTGGGAAAGCTTCACTACCACCACCyUVGGAGTCCCACTCCCGCCCCTTCAGCCT 
GCTCCCCTCAGAGCCCTGCGAGCGGCCCTGGGAGGGCCCCCATACTTGCCCCCAGCCCACGGTTGTATACCGG 
ACCGTGTACCGTCAGGTGGTGAAGACGGACCACCGCC^GCGGCTGCAGTGCTGCCATGGCTTCTATGAGAGCA 
GGGAGTTCTGTGTCCCGCTCTGTGCCCAGGAGTGTGTCCATGGCCGTTGTGTGGCACCCAATC^GTGCCAATG 
TGTGCCAGGCTGGCGGGGCGACGACTGTTCCAGTGAGTGTGCCCCAGGAATGTGGGGGCCACAGTGTGACAAG 
CCCTGCAGTTGCGGCAACAACAGCTCGTGTGATCCCAAGAGTGGGGTATGrrCTTGCCCTTCTGGTCTGCAGC 
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CCCCGAACTGCCT^CAGCCCTGTACCCCTGG 

GGCACCCTGCGATCCCCAGACTGGAGCCTGCTITC 

TGTTCCCAGGGCACTTCTGGCTTCTTCTGCCCCAGCACCCATCCTTC 

CACAGGGCTCCTGCAGCTX5CCCCCCTGGCTGGATGGGCACCATCTGCTCCCT 

CGGACCCAACTGCTCCCAGGAATGTCGCTGCCACAACGGCGGCCT 

TGCGCTCCGGGTTAC^CTGGGGATCGGTGCCGGGAGGAGTGCCOT 

AGACGTGCGACTK3CGCCCCGGACGCCCGTTGCCT 

TGGGGACroCTGCACGGATCGCCTCTGCCCTC 

GACCGGGAGCACAGCCTCAGCTGCCACCCG^ 

ACTGCAACGAGAGCTGCCCGCAGGACACGCATGGGCCAGGGTGCCAGGAGTAC^ 

CGTCTGCCAGGCTACCAGCGGCCTCTGTC^GTGCGCGCCGGGTTACACGGGCCCTCACTO 

CCTCCTGACACCTACGGTGTCAACTGTTCTGCACGCTGCTC^ 

ACGGCGAGTGCGTCTGCAAGGAAGGTTGGCAGCGTGGTAACTGCTCTG 

CTTCAGTTGCAATGCCAGCTGCCAGTGTGCCCATGAGGGAGTCTX5CAG 

ACCCCTCGGTGGCATGGGGCCCACTGCC^^ 

GCTGTGACTGTG^CCACTCTGATGGCTGTGACCCTGTTC 

TGCCCGCTGCCACCTGTCCTGCCCTGAGGGCTTATGGGGAGTCAAC 

GGGGGCACCTGTCTCCCTGAGAATGGCAACTGCGTGTGTGCACCCGGATTC 

CCTGTCAGCCTGGCCGCTATGGCAAACGCTGTGTGCCCTGCAAGTC 

GAACGGGACCTGCTACTGCCTGGCTGGCTCGACAGGCCCCGACTO 

GGAGAAAACTGTGCCCAGACCTGCCAATGTCACCATGGTGKK3ACCTC 

GCCCCCTAGGCTGGACTGGACACCACTGCTTAGAAGGCTGCC^ 

GCCATGCCAGTGTGGTCCTGGAGAAAAGTGCCACCCAGAG 

GGTGCACCTTGCAGGATTGGAATCCAGGAGCCCTTTACTGTGATGCCGA 

TGGGTGCAGTGATTGGCATTGC^GTGCTGGGGTCCCTTGTC 

GGACTGGCAAAAAGGCAAGGAGCACCACCACCTGGCTO 

TATGTCATGCCAGATGTCCCTCCGAGCTACAGTC^CTACTACrCCAACC 

GCTCCCCAAACCCCCCACCCCCTAACAAGGTTC 

AGGTGGGGCCCAAGGGCATGATAACCACACCACCCTGCCTGCTGACTXX5AAGCAC 

GGGCCTCTGGACAGGGGGAGCAGCCACCTGGAC^ 

TCTACGATAAAGGGCTCATCTCTCAAGAGGAGCTCGGGGCC^ 

TGCCACCATCCGGGACCTGCCCAGCTTGCCAGGGGGCCCCCGGGAGAGCAGCTACATGGAGATGAAAGGCCCT 

CCCTCAGGATCTCCCCCCAGGCAGCCTCCTCAGTTCTGGGACAGCCAGAGGCGGCGGCAACCCCAGCCACAGA 

GAGACAGTGGCACCTACGAGCAGCCCAGCCCCCTGATCCATGACCGAGACTCTGTGGGCT 

GCCTCCGGGCCTACCCCCOSGCCACrATGACTCACCCAAGAACAGCCACATCCCTGGAC^TTATGA 

CCAGTACGGCATCCCCCATCACCTCCACTTCGACGCCAGGACCGTTGA 



The NOV le polypeptide (SEQ ID NO: 10) is amino acid residues in length and is 

presented using the one-letter amino acid code in Table IK, The SignalP, Psort and/or 
Hydropathy results predict that NOVJe has a signal peptide and is likely to be localized to the 
5 lysosome (lumen) with a certainty of 0.5305. In alternative embodiments, a NOVle 

polypeptide is located to the outside of the cell with a certainty of 0.3700, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOVle peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence SQA-QY. 



Table IK. Encoded NOVle Protein Sequence (SEQ ID NO:10) 

MSPPLCPLLLIAVGLRIAGTLNPSDPOT^ 

VYRTVYRQVVKTDHRQRLQC^ 

PGMWGPQCDKPCSCGNNSSCDPKS^^ 

ACFCPAERTGPSCDVSCSQGTSGFFCTSTHPCQNGGW 

SQECRCHNCK3LCDRFTGQCRCAPG 

GFTGDRCTDRU^DGFrGLSCQAPCTCDR 

EYCLCLHGGVCQATSGLCCX^APGYTGPHCASLC^ 
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QRGNCSWCTPGTWGFSCNASCQCAHEAVCSPQTGACT 

CDHSDGCDPVHGRCQCQAGWMGARCHI^CTEGLWGVNCSNrCT 

PSCQRSCQPGRYGKRCWCKCANHSFCHPS^^ 

GGTCHPQDGSCICPLGWTGHHCXEGCTKOT 

IQEPFIVMPTTPVAYNSLGAVIGIAVL^ 

MPDVPPSYSHYYSWSYHTI^QCSPNPPPPNKVPGPIfAS^ 

PPPGPLDRGSSHHDRSYSYSYSNGPGPFTOKGUSEEEL^^ 

EMKGPPSGSPPRQPPQFWDSQRIOIQPQPQRDSGTYE^^ 

HIPGHYDLPPVRHPPSPPLRRQDR 



NOVle is expressed in at least the following tissues: aorta, bone marrow, brain, 
cartilage, cochlea, colon, heart, kidney, liver, lung, lymph node, lymphoid tissue, mammary 
gland/breast, muscle, ovary, pancreas, parathyroid gland, parotid salivary glands, placenta, 
prostate, retina, salivary glands, skin, spinal cord, stomach, testis, thyroid, uterus, whole 
organism. Expression information was derived from the tissue sources of the sequences that 
were included in the derivation of the sequence of NOV Id. 

NOVla, NOVlb, NOVlc, NOVld and NOVle are very closely homologous as is 
shown in the amino acid alignment in Table 1L. 



Table 1L. Amino Acid Alignment of NOVla, NOVlb, NOVlc, NOVld and NOVle 



XO 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 
CG57012-01 ~ 
CG57012-02 
CG57012-03 
CG57012-04 



COR87920446_A 
CG57012-01 " 
CG57012-02 
CG57012-03 
CG57012-04 



60 70 80 90 100 

.|....|....|....|....|....|....|....|....|....| 



110 120 130 140 150 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



160 170 180 190 200 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



210 220 230 240 250 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 P 
CG57O12-04 P 
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260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 
CG57012-01 ~ 
CG57012-02 

CG57012-03 

CG57012-04 - 



310 320 330 340 350 



COR87920446_A 

CG57012-01 

CGS7012-02 

CG57012-03 

CG57012-04 



360 370 380 390 400 

....|....|....|....|....|....|....|....|....|....| 
COR87920446_A C 
CG57012-01 
CG57012-02 
CG57012-03 

CG57012-04 C 



COR87920446_A 
CG57012-01 ~ 
CG57012-02 
CG57012-03 
CG57012-04 



410 420 430 440 450 

.|....|....|....|....|....|....|....|....|....| 



460 470 480 490 500 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



510 520 530 540 550 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



560 570 580 590 600 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



610 620 630 640 650 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



660 670 680 690 700 

....|....|.-..|....|....|....|....|....|....|....| 

COR87920446 A R - — 

CG57012-01 " A 
CG57012-02 A 
CG57012-03 
CG57012-04 



710 720 730 740 750 

COR87920446_A 

CG57012-01 
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CG57012-02 
CG57012-03 
CGS7012-04 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



760 
..|.. 



770 
..|.. 



780 



790 



800 



.|....|....|. 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



810 820 

..|....|....|.. 
G 



830 



840 



850 
••I 



COR87920446J\ 
CG57012-01 ~ 
CG57012-02 
CG57012-03 
CG57012-04 



860 



870 



,|....|....|, 



880 

..|.. 



890 



900 



|....|....| 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 

CG57012-04 



910 



920 



|....|....| 



930 
..|.. 
N 



940 
..|.. 
G 



950 



RC EA 
RC EA 



960 



-VS A 
-VS A 



-GCVQ 
-GCVQ 



970 



N 

D 
980 



W A 
G T 



990 



1000 



RCRV- 
RCRV- 



1010 1020 1030 1040 1050 

....|....|....|....|....|....|....|....|....|....| 

COR87920446_A 

CG57012-01 - 

CG57012-02 -- 

CG57012-03 
CG57012-04 



1060 
....|....|... 

COR87920446_A 

CG57012-01 

CG57012-02 

CG57012-03 
CG57012-04 



Homologies to any of the above NOV1 proteins will be shared by the other NOV1 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV1 is assumed to refer to both of the NOV1 proteins in general, unless otherwise noted. 

NOV1 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 1M. 
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Table IK BLAST results for NO VI 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 11424102 |ref |XP 
001782 . 1 1 
(XM_001782) 


similar to 
FIBROMODULIN 
PRECURSOR 

(FM) 
(COLLAGEN- 
BINDING 59 
KDA PROTEIN) 
[Homo 
sapiens] 


376 


336/416 
(80%) 


338/416 
(80%) 


e-174 


gi 14503763 |ref|NP 0 


f ibromodulin 
precursor 

[Homo 
sapiens] 


376 


332/416 
(79%) 


336/416 
(79%) 


e-172 


02014.1 | 
(NMJD02023) 


gi|544335|sp|Q06828 


FIBROMODULIN 
PRECURSOR 

(FM) 
(COLLAGEN- 
BINDING 59 
KDA PROTEIN) 
[Homo 
sapiens] 


376 


331/416 
(79%) 


337/416 
(80%) 


e-171 


| FMOD HUMAN 


qi| 1706877 |sp|P5060 
9 | FMOD RAT 


FIBROMODULIN 

PRECURSOR 
(FM) [Rattus 
norvegicus] 


376 


314/416 
(75%) 


327/416 
(78%) 


e-161 


gi | 10946680 |ref|NP 
067330. 1| 
(NM 021355) 


f ibromodulin 
[Mus 
musculus] 


376 


313/416 
(75%) 


329/416 
(78%) 


e-161 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table IN. 



Table IN. ClustalW Analysis of NOV1 



DNOVla (SEQ ID NO: 2) 

2) gi | 1142410 FIBROMODULIN PRECURSOR 
[Homo apiens] (SEQ ID NO: 57) 



3) gi 4503763 f ibromodulin precursor 

4) gi 544335 FIBROMODULIN PRECURSOR 
[Homo sapiens] (SEQ ID NO: 59) 

5) gi | 1706877 FIBROMODULIN PRECURSOR 
NO:60) 

6) gi | 1094668 f ibromodulin [Mus musculus] (SEQ ID NO: 61) 



(FM) (COLLAGEN-BINDING 59 KDA PROTEIN) 

[Homo sapiens] (SEQ ID NO: 58) 
(FM) (COLLAGEN-BINDING 59 KDA PROTEIN) 

(FM) [Rattus norvegicus] (SEQ ID 



1 0 gnlpPfam|pfam01462. LRRNT, Leucine rich repeat N-terminal domain. Leucine Rich 

Repeats pfam00560 are short sequence motifs present in a number of proteins with diverse 

functions and cellular locations. Leucine Rich Repeats are often flanked by cysteine rich 

domains. This domain is often found at the N-terminus of tandem leucine rich repeats. 
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The fibromodulin precursor precursor (collagen-binding 59 kd protein) binds to type I 
and type II collagen and affects the rate of fibrils formation. It also binds keratan sulfate 
chains and belongs to the small interstitial proteoglycans family. This protein also contains 10 
repeated leucine-rich (lrr) segments. 
5 Fibromodulin is a member of a family of small interstitial proteoglycans that also 

includes decorin (DCN; OMIM 125255), biglycan (BGN; OM1M 301870), and lumican 
(LDC; OMIM 600616). The core proteins of these proteoglycans are structurally related, 
consisting of a central region composed of leucine-rich repeats flanked by disulfide-bonded 
terminal domains, with that for fibromodulin possessing up to 4 keratan sulfate chains within 

10 its leucine-rich domain. Fibromodulin exhibits a wide tissue distribution, with the highest 
abundance observed in articular cartilage, tendon, and ligament. It has been suggested that 
fibromodulin participates in the assembly of the extracellular matrix by virtue of its ability to 
interact with type I and type II collagen fibrils and to inhibit fibrillogenesis in vitro. 

The protein similarity information, expression pattern, cellular localization, and map 

15 location for the NOV1 protein and nucleic acid disclosed herein suggest that it may have 

important structural and/or physiological functions characteristic of the Glycoprotein family. 
Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications and as a research tool. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 

20 of the nucleic acid or the protein are to be assessed. These also include potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drag targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), (v) an agent promoting 
tissue regeneration in vitro and in vivo, and (vi) a biological defense weapon. 

25 The nucleic acids and proteins of the invention have applications in the diagnosis 

and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: repair of 
damage to cartilage and ligaments; therapeutic applications to joint repair, as well as other 
diseases, disorders and conditions. 

30 The novel nucleic acid encoding the fibromodulin-like protein of the invention, or 

fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
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methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV1 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV1 epitope is from about amino acids 30 to 32. In another embodiment, a 
contemplated NOV1 epitope is from about amino acids 45 to 49. In other specific 
embodiments, contemplated NOV1 epitopes are from about amino acids 65 to 80, 105 to 120, 
140 to 150, 155 to 180, 190 to 192, 198 to 200, 210 to 215, 220 to 225, 230 to 250 and 280 to 
300. 



NOV2 

A disclosed NOV2 nucleic acid (designated as CuraGen Acc. No. COR87940554), 
which encodes a novel secretin receptor precursor-like protein includes the 1280 nucleotide 
sequence (SEQ ED NO: 1 1) shown in Table 2A. An open reading frame for the mature protein 

was identified beginning with and ACT codon at nucleotides and ending with a TGA 

codon at nucleotides . Putative untranslated regions are underlined in Table 2A, and the 

start and stop codons are in bold letters. 



Table 2A. NOV2 Nucleotide Sequence (SEQ ID NOrll) 

AGCGAGTCCGTCTGTCAGGCCGCCTCCTCTCCGGCCGTCTGATTTTCTACCCTTCGGCGCCCTGCTCTTCCTCA T 

GTTGGCATCCCCGGCCACGGAGAC(^CCGTCCTC^TGTCCC^GACTGAGGCCGACCTGGCCCTGCGGCCCCCGCC 

TCCTCTTGGCACCGCGGGGCAGCCCC^ 

GCCCCGGCCGCGCTCCTCGAGACCTAGCCGCCGC^ 

AGCCTCACTCCTTCCGGAACCCCCGGATCCTCCAGACTCCGCTGGCCCC^CGAGGAGCCC^CCTTC^GCTCT^ 

AGAACCCCCCGAGGGCACATGGATGGGGGCAGCTCCCGTGAAGGCTGTGGACTCTGCATGTCCTGAGCTTACGGG 

ATCTTCAGGGGGCCCGGGGTCCAGGGAGCCGCTAAGGGTCCCTGAAGCTGTGGCCCTAGAGCGGCGGCGGGAGOV 

GGAAGAAAAGGAGGACATGGAGACCCAGGCTGTGGCAACGTCCC 

GATTGGACGTGGCTCCTTCAAGACGGTGTATCG 

GCTGCAGACTCGGAAACTGTCTAGAGCTGAGCG 

GCACCCCAACATCGTCCGCTTCTATGATTC^ 

CGAACTCATGACCTCGGGCACGCTCAAGA 

CTGGAGCCGCCAAATCCTGCGGGGACTTCATTTCCTACACTCCCGGGTTCCTCCGATCCTGCACCGGGATCT 

GTGCGACAATGTCTTTATCACGGGACCTA 

CGCCTCCTTTGCCAAGAGTGTGATCGGGAC 

GGCCGTGGACGTGTACGCGTTCGGCATGTGCATC 

GAATGCCGCGCAAATCTACCGCAAGGTGAC 

GGTGAAGGAGATCATTGAAGGCTGCATCCGCACGGATAAGAACGAGAGGTTCACCA 

CGCCTTCTTCCGCGAGGAGCGCGGTGTGCACGTGGAACTAGCGGAGGAGGACGACGGCGAGAAGCCGGGCCTCAA 
GCTCTGGCTGCGCATGGAGGACGCGCGGCGCGGGGGGCGCC 

GCTGGGCCGGGACGCGGCCGAGGAGGTGGCACAGGAGATGGTGGCTCTGGGCTTGGTCTGTGAAGCCGATTAC 

GCC^GTGGCCCGTG(^GTACGTGAACGGGTTGCTGCCATCC^GCGAAAGCGTGAGAAGCTGCGTAAAGCAAGGGA 

ATTGGAGGCACTCCGACCAGAGCCAGGAC^ 

CTATCCACC CCATGAGACCTGAGGAG CAAGAGGCAAGAC CAGAACACAGCAC CTTCCTTATTACAGACACGCCAA 
GCTACTCATCTACCACTTCGGATTGCGAGACTG 
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The nucleic acid sequence of NOV2a maps to chromosome 2ql4.1 has 868 of 932 
bases (93%) identical to a gb:GENBANK-ID:HSU13989|acc:U13989.1 mRNA from Homo 
sapiens (Human secretin receptor mRNA, complete cds) (E = 2.5e" 176 ). 

The NOV2a polypeptide (SEQ ID NO: 10) is 421 amino acid residues in length and is 
5 presented using the one-letter amino acid code in Table . The SignalP, Psort and/or 

Hydropathy results predict that NOV2a is likely to be localized at the plasma membrane with a 
certainty of 0.6000, In alternative embodiments, a NOV2a polypeptide is located to the Golgi 
body with a certainty of 0.4000, the endoplasmic reticulum (membrane) with a certainty of 
0.3000, or the microbody (peroxisome) with a certainty of 0.3000. 

10 

Table IB. Encoded NOV2a Protein Sequence (SEQ ID NO:10) 

TGALPRLOTVLQVLWEEQDQCLQELSREQTGDLGTEQPTO 
RNGSLFRNCTQDGWSETFPRPNl^CGV]^*^ 

TRNY IHMHLFVS P I LRALSNFI KDAVLFS SDDVTYCDAHRAGCKLVMVLFQYC IMANYS WLLVEGLYLHTLLAI 
SFFSERKYLQGFVAFGWGSPAIFVALWAIARHFLEDVGCPSLRCWDINANAS I WWI IRGPVILS ILINFILFIN 
ILRILMRKLRTQETRGNEVSHYKRLARSTL^ 

FLNGEVQLEVQKKWQQWHLREFPLHPVAS FSNSTKASHLEQSQGTCRTS 1 1 

The NOV2a amino acid sequence to have 416 of 421 amino acid residues (98%) 
identical to, and 416 of 421 amino acid residues (98%) similar to, the 440 amino acid residue 
ptar:SWISSPROT-ACC:P47872 protein from Homo sapiens (Human) (SECRETIN 
15 RECEPTOR PRECURSOR (SCT-R)) (E = SJe 227 ). 

NOV2a is expressed in at least the following tissues: pancreas, lung. This information 
was derived by determining the tissue sources of the sequences that were included in the 
invention including but not limited to SeqCalling sources. 

20 Possible small nucleotide polymorphisms (SNPs) found for NOV2a are listed in Tables 

2C. 



Table 2C: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


CI 10.477 


1119 


OT 


NA 


NA 
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A disclosed NOV2b nucleic acid (designated as CuraGen Acc. No. CG56213-02), 
which includes the 789 nucleotide sequence (SEQ ID NO:l 1) shown in Table 2D. An open 
reading frame for the mature protein was identified with an ATG codon beginning at 
nucleotides 76-78 and ending with a TGA codon at nucleotides 559-561. The start and stop 
5 codons of the open reading frame are highlighted in bold type. Putative untranslated regions 
are underlined and found upstream from the initiation codon and downstream from the 
termination codon. 



Table 2D. NOV2b Nucleotide Sequence (SEQ ID NOrll) 

" "i^CGCTGAGCTCCCO&GCGGGCAGAGG 
ATGCGTCCCCACCTGTCGCCGCCGCTGCAGCAGCTACTACTGCCGGTGCTGCTCGCCTGCGCCGCGCACTCGCAC 
TCCTACCTGCTGAAGCTGAAAGTCATGTACACTO 
GGCTVTCCTCTGTGCTTTCCGGAGGCTC^ 
CTTCGTGCCCTGTCCAACTTCATCAAG 
AGGGGACTGGTGGTGGCCGTCCTCTACTGCTTCCTC 
CAATGGCACCTCCGTGAGOTCCGACTGCACC 
C^GAGCCTGGGCACCTGCAGGACCAGCA^ 
AGGTCCTGCGAAGGCTGGGCACTGCTGTGGGACAGCC 
AAGATGCCCCTCCCCAGGCCTTCKjACTCTTCC^ 

TTGGTTCGTTTGCTCTTCTGGGAAGAGAAGTTCAGGGGT 

10 The nucleic acid sequence of NOV2b maps to chromosome 2ql4.1 has 472 of 526 

bases (89%) identical to a gb:GENBANK-ID:HSU28281|acc:U28281.1 mRNA from Homo 
sapiens (Human secretin receptor mRNA, complete cds) (E = 4.1e" 118 ). 

The NOV2b polypeptide (SEQ ID NO:12) is 161 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 2E. The SignalP, Psort and/or 

1 5 Hydropathy results predict that NOV2b has' a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.4600. In alternative embodiments, a NOV2b 
polypeptide is located to the microbody (peroxisome) with a certainty of 0.2543, the 
endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum 
(lumen) with a certainty of 0. 1000. The SignalP predicts a likely cleavage site for a NOV2b 

20 peptide between amino acid positions 61 and 62, i.e. at the dash in the sequence LHC-TR. 



Table 2E. Encoded NOV2b Protein Sequence (SEQ ID NO:12) 

MRPHLSPPLQQLLLPVLLACAAHSH^ 

ILRALSNFIKDAVLFS SDDVTYCDAHRGLWAVLYCFLNGEV FSNSTKASH 
LEQSLGTCRTS I I 

The NOV2b amino acid sequence has 82 of 92 amino acid residues (89%) identical to, 
and 84 of 92 amino acid residues (91%) similar to, the 440 amino acid residue 
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ptnr:SWISSPROT-ACC:P47872 protein from Homo sapiens (Human) (SECRETIN 
RECEPTOR PRECURSOR (SCT-R)) (E = 9.6e' 81 ). 

NOV2b is expressed in at least the following tissues: pancreas, lung. Expression 
information was derived from the tissue sources of the sequences that were included in the 
5 derivation of the sequence of NOV2b. 

NOV2c 

A disclosed NOV2c nucleic acid (designated as CuraGen Acc. No. CG562 13-03), 
which includes the 1633 nucleotide sequence (SEQ ID NO: 13) shown in Table 2F. An open 
10 reading frame for the mature protein was identified beginning with an ATG codon at 

nucleotides 109-1 1 1 and ending with a TAA codon at nucleotides 979-981. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions 
are underlined and found upstream from the initiation codon and downstream from the 
termination codon. 

15 

Table 2F. NOV2c Nucleotide Sequence (SEQ ID NO:13) 

ACGAGGCCGGCCGGAGCCCGGGACCCTGCGCGGGGCGCTGAGCTCCCGAGCGGGCAGAGGGCACGGGCAGGCGGA 
CGTCGGGGCGCCCTCGGGGAACGTGCGGGCACCA TGC 

CCGGTGCTGCTCGCCTGCGCCGCGCACTCGACTGGAGCCCTTCCCCGACTATGTGACGTGCTACAAGTGCTGTGG 
GAAGAGCAAGACCAGTGCCTGCAGGAACTCTCCAGAGAGC^ 

GGTTGTGAGGGGATGTGGGACAACATAAGCTGCTGGCCCTCTTCTGTGCCGGGCCGGATGGTGGAGGTGGAATGC 

CCGAGATTCCTCCGGATGCTCACCAGCAGAAATGGTTC^ 

ACCTTCCCCAGGCCTAATCTGGCCTGTGGCG 

CTGAAGCTGAAAGTCATGTACACCGTGGGCTACAGCTCCTCCCTGGTCATGCTCCTGGTCGCCCTT 

TGTGCTTTCCGGAGGCTCGACTGCACTCGC 

CTGTCCAACTTCATCAAGGACGCCGTGCTC 

TGCAAGCTGGTCATGGTGCTGTTCCAGTACTGCA 

CTTCACACACTCCTCGCCATCTCCTTCTTC 

TCTCCAGCCATTTTTGTTGCTTTGTGGGCTATTGCCAGACA.CTTT 

TCATAAACATTCTAAGAATC CTG ATGAGAAAACTTAGAACCCAAGAAACAAGAGG 

AGCGCCTGGCCAGGTCCACTCTCCTGCTGATCCCCCT^ 

AGGACGCTATGGAGATCCAGCTGTTTTTT 

ACTGCTTCCTCAACGGGGAGGTGCAGCTGGAGGTTCAGA^ 

TGCACCCCGTGGCCTCCTTCAGCAACAGCACCAAGGCCAGCCAC 

GCATCATCTGAGAGGCTGGAGCAGGGTCACCCACGGACAGAGACCAAGAG^ 

TGTGGGACkGCCAGTCTTCCGAGCAGAC^ 

CTCTTCCGAAGGGATGTGAGGCACTGTGGGGCAGGACAAGGGCCTGGGATTT^ 
AGAAGTTCAGGGGTCCCAGAAAGGGACAGGGAAATAAATGGTGCCTGGGATGAGATTC 



The nucleic acid sequence of NOV2c maps to chromosome 2ql4.1 invention has 960 
of 961 bases (99%) identical to a gb:GENBANK-ID:HSU28281|acc:U28281.1 mRNA from 
Homo sapiens (Human secretin receptor mRNA, complete cds) (E = 0.0). 
20 . The NOV2c polypeptide (SEQ ID NO: 14) is 290 amino acid residues in length and is 

presented using the one-letter amino acid code in Table 2G. The SignalP, Psort and/or 
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Hydropathy results predict that NOV2c has a signal peptide and is likely to be localized 
extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 
embodiments, a NOV2c polypeptide is located to the microbody (peroxisome) with a certainty 
of 0.1589, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the 
endoplasmic reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely 
cleavage site for a NOV7c peptide between amino acid positions 27 and 28 at the dash in the 
sequence TGA-LP. 



Table 2G. Encoded NOV2b Protein Sequence (SEQ ID NO:14) 

MRPHLS PPLQQLLLPVLI^CAAHSTGALPRLCDVLQ^ 

PS S VPGRMVEVECPRFLRMLTSRNGSLFRNCTQDGWSETFPRPNLACGVNVND^ SNEKRHS YLLKLKVMYTVGYS S 
SLVMLLVALGILCAFRRLHCT 

NYS WLLVEGL YLHTLLAIS FFSERKYLQGFVAFGWGS PAI FVALWAIARHFLEDVGL I S S FS 

The NOV2c amino acid sequence have 283 of 284 amino acid residues (99%) identical 
to, and 283 of 284 amino acid residues (99%) similar to, the 440 amino acid residue 
ptnr:SWISSPROT-ACC:P47872 protein from Homo sapiens (Human) (SECRETIN 
RECEPTOR PRECURSOR (SCT-R)) (E = 1.5e 155 ). 

NOV2c is expressed in at least the following tissues: : pancreas, lung. Expression 
information was derived from the tissue sources of the sequences that were included in the 
derivation of the sequence of NOV2c. 

NOV2a, NOV2b and NOV2c are very closely homologous as is shown in the amino 
acid alignment in Table 2H. 

Table 2EL Amino Acid Alignment of NOV2a, NOV2b and NOV2c 



^^^^ ^^p*^l ^m ^^ ^tgalprlcdvlqvlweeqdqclqels| 

^lrphlspploqlllpvklaca^bj|^q2[bsbbbbbx^^beefl9 

mrphlspplqqlllpvllacaahStgalprlcdvlqvlweeqdqclqelsI 



NOV2a 
NOV2b 
NOV2C 



60 



70 



80 



90 



100 



NOV2a 
NOV2b 
NOV2c 



NOV2a 
NOV2b 



REQTGDLGTEQPVPGCEGMWD 


s 


ISCWPSSVPGRMVEVECPRFLRMLTSRi 





REQTGDLGTEQPVPGCEGMWDMlSCWPSSVPGRMVEVECPRFIiRMLTSRi' 



76 
- 23 
100 



110 



120 



130 



140 
! 



150 



126 
39 
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NOV2c 



slfrSctqdgwsetfprpQlacgvSviSdssSekrhsyllklkvmytvgy 



150 



NOV2a 
NOV2b 
NOV2c 



160 

..I.. 



170 



180 



190 



200 



s s slvmll valg i lc afrrlhctrwy i hmhlf vs f i lralsgjf i kdavlf 
ssslvmllvalgilcafrrlhctrSyihmhlfvsfilralsBfikdavlf 
ssslvmllvalgilcafrrlhctrSyihmhlfvsfilralsSfikdavlf 



176 

89 

200 



210 



220 

..I.. 



230 



I 



240 



SSDDVTYCDAHRAGCKLVMVLFQYCIMASj YSWLLVEGLYLHTL LAISFFS 
SSDDVTYCDAHR5G3BLVflv^jYCj^Ji G BBSDSBBHB[^E Ij 

ssddvtycdHhragcklvmvlfqycimaSiyswllveglylhtllaisffs 



250 

A 

226 

E^QKKW 124 
250 



260 270 280 290 300 

N0V2a WftiMJ^JA^ 27 6 

N0V2b jQQjwfrt^BPLH PVgsSS-^NSTKgs[3LE^S^g 154 

N0V2c 2 84 

310 320 330 340 350 

....|....|....|....|....|....|....|....|....|....| 
N0V2a WIIRGPVILSILINFILFINILRILMRKLRTQETRGN^ 326 

N0V2b --- 154 

N0V2C 284 

360 370 380 390 400 

|....|....|....|....| | | | 

N0V2a IiHJP^IHYIVFAFSPEDAMEIQLFFELALGSFQGLWAVL 376 

N0V2b TCRfflgll 161 

N0V2c -ISjs^S 290 

410 420 430 440 

....|....|....|....|....|....|....|....|....| 
N0V2a QLEVQKKWQQWHLREFPLHPVASFSNSTKASHLEQSQGTCRTSII 421 

N0V2b 161 

N0V2C 290 



Homologies to any of the above NOV2 proteins will be shared by the other NOV2 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV2 is assumed to refer to both of the NOV2 proteins in general, unless otherwise noted. 

NOV2a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 2L 



Table 21. BLAST results for NOV1 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi I 2506489 |sp|P4787 
2 |SCRC HUMAN 


SECRETIN 
RECEPTOR 
PRECURSOR 
(SCT-R) 


440 


398/421 
(94%) 


398/421 
(94%) 


0.0 
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qi | 4506825 |ref|NP 0 
02971. 1| 
(NM_002980) 


secretin 
receptor 

precursor; 

pancreatic 
secretin 
receptor 

[Homo 
sapiens] 


440 


397/421 
(94%) 


397/421 
(94%) 


0.0 


qi| 763534 |gb|AAA649 
49. 1| 
(U13989) 


secretin 
receptor 

[Homo 
sapiens] 


440 


397/421 
(94%) 


398/421 
(94%) 


0.0 


qi| 1085380 |pir| | JC2 


secretin 
receptor - 
human 


440 


396/421 
(94%) 


396/421 
(94%) 


0.0 


532 


gi 1 13592081 1 ref|NP 
112377. 1| 
(NM 031115) 


secretin 
receptor 
[Rattus 
norvegicus] 


449 


331/430 
(76%) 


362/430 
(83%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2J. 



Table 2J. ClustalW Analysis for NOV2a 



1) NOV2a (SEQ ID NO: 10) 

2) gi | 2506489 SECRETIN RECEPTOR PRECURSOR (SCT-R) (SEQ ID NO: 64) 

3) gi|4506825 secretin receptor precursor; pancreatic secretin 
receptor [Homo sapiens] (SEQ ID NO: 65) 

4) gi 763534 secretin receptor [Homo sapiens] (SEQ ID NO: 66) 

5) gi 1085380 secretin receptor - human (SEQ ID NO: 67) 

6) gi 1359208 secretin receptor [Rattus norvegicus] (SEQ ID NO:68) 



10 



20 



30 



40 



NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 



I — I 



1 



50 




TGALPRLCDVLQVLWEEQDQCLQEL 
P VLL ACAAH S TG AL PRL CD VLQ VL WE E QD Q C LQ E L 
PVLLACAAHSTGALPRLCDVLQVLWEEQDQCLQEL 
PVLLACAAHSTGALPRLCDVLQVLWEEQDQCLQEL 
PVLLACAAHSTGALPRLCDVLQVLWEEQDQCLQEL 



25 
49 
49 
49 
49 
50 




110 



120 



130 



140 



150 



GSLFRiJCTQDGVJSETFPRPigLACGVgVigDSSgEKRHSYLLKLKvM 

|GSlfrSctqdgwsetfprpSlacgvSvSdssSekr 
igslfrSctqdgwsetfprpBiiACGvSvSdssSekrh^ 
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mgslfrSctqdgwset^ 

|gslfrSctqdgwsetfprp§lac2vw» 

SgslfrSctqdgwsetfprpdlacgvi^^s^ 



gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 



I 
1 



160 



170 



180 



190 



200 
^1 



ys s sl vmll valg i lcafrrlhctrw y i hmhlf vs f i lrals wf i kdavl 
yssslvmllvalgilcafrrlhctrSyihmhlfvsfilralsSfikdavl 
yssslvmllvalgilcafrrlhctrSyihmhlfvsfilralsSfiicdavl 
yssslvmllvalgilcafrrlhctrSyihmhlfvsfilralsSfiicdavl 
yssslvmllvalgilcafrrlhctrByihmhlfvsfilralsBfikdavl 
yssslSmllvalBilcSfrrlhctrSyihmhlfvsfilralsSfikdavl 



175 
199 
199 
199 
199 
199 



210 



220 



1 



230 



240 



250 



fs sddvt ycdahragcklvmvlfq yc imagys wllveglylhtllai s ff 
fssddvtycdahragcklwivlfqycimaSyswllveglylhtllaisff 
fssddvtycdahragcklvmvlfqycimaSyswllveglylhtllaisff 

FSSDDVTYCDAHRAGCIOjVMVLFQYCIMaSySWLLVEGLYLHTLLAISFF 

fssddvtycdahragcklvmvlfqycimaSyswllveglylhtllaisff 

FSSDDVTYCDAHg3G CKL ^iKa F Q^ 



225 
249 
249 
249 
249 
249 



NOV2a 

gi]2506489 
gi|4506825 
gi|763534 
gi | 1085380 
gi|l359208 




320 



NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 


NOV2a 


gi 


2506489 


gi 


4506825 


gi 


763534 


gi 


1085380 


gi 


1359208 




330 



340 



350 



I 



I 



ilrilmrklrtqetrggevshykrlarst 
ilrilmrklrtqetrg|evshykrlarst 
ilrilmrklrtqetrg|evshykrlarst 
ilrilmrklrtqetrg|^vshykrlarst 
ilrilmrklrtqetrg^evshykrlarst 
ilrilmrklrtqetrgseSShykrla^st 



325 
344 
344 
344 
344 
344 



360 



370 



380 
. . I . . 



390 



I 



400 



llliplfgihyivfafspedameiqlffelalgsfqglvvavlycflwge 
lll i plfgihy i vfafs pedame iqlf felalgs fqgl wavl ycflSge 
llliplfgihyivfafspedameiqlffelalgsfqglwavlycflSge 
llliplfgihyivfafspedameiqlffelalgsfqglvvavlycflSge 
llliplfgihyivfafspedameiqlffelal^sfqglwavlycflHge 
llliplfgihyivfafspedameSqlffelalgsfqglwavlycflSge 



375 
394 
394 
394 
394 
394 




440 



fGPTHSTK$ST 



ASHLEQSQGTC 
ASHLEQSQGTC 
ASHLEQSQGTC 
ASHLEQSQGTC 
ASHLEQS QGTC 
EQSP 



450 

A 

416 
435 
435 
435 
435 
SIP 444 



NOV2a 

gi|2506489 



RTSII 
RTSII 



421 
440 
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gi 4506825 440 

gi 763534 ||||| 440 

gi 1085380 440 

gi 1359208 g^gg 449 



Tables 2K, 2L and 2M list the domain description from DOMAIN analysis results 
against N0V2. This indicates that the N0V2 sequence has properties similar to those of other 
1 0 proteins known to contain these domains. 

Table 2K. Domain Analysis of NOV2 

gnl 1 Pfamlpfam00002 / 7tm_2,7 transmembrane 
receptor (Secretin family) 

(SEQ ID NO: 69} 
Length = 249 residues, 100% aligned 

Score a 260 bits (664), Expect = le-70 



15 



20 



25 



30 



Query: 


115 


Sbjct ^ 


1 


Query: 


175 


Sbjct: 


61 


Query: 


235 


Sbjct: 


113 


Query: 


294 


Sbjct: 


168 


Query: 


353 


Sbjct: 


226 



i i Minn iii IM+ 1 ii+i IMIIII++1I+1 Him i mi 

ALLLSVI YTVGYSLSLVCIiLLAIAI FLFFRKLRCTRNYIHLNLFLSLILRALS FLIGDAV 60 



I +1 lll+l I I +11+ l+lllllll+lll +IIIII I + 

LLNSGG LGCKVVAVFLHYFFLANFFWMLVEGLYLYTIiLVETFFSERLRLLWY 112 



+ III 11+ I +11+ I 



III +III+I ll+lll 



IIIMI+I++III+ +| ++ |++| +MI+I+II 1+ +1+1 l+ll + + 1+ 



Mil llllllllllll 



Table 2L. Domain Analysis of NOV2 



35 



gnl 1 Pf am) pf am02793 , HRM, Hormone 
receptor domain. 

(SEQ ID NO: 70) 
Length = 249 residues, 100% aligned 
Score a 260 bits (664), Expect = le-70 



HRM, Hormone rejceptor 
extracellular 



domain. This 
domain contai 



Query: 115 LLKLKVMYTVGYS SSLVMLLVALGI LCAPRRLHCTRNY IHMHLFVS FI LRALSNFI KDAV 174 

II i+llllll III 11 + 1 + I ll + l IIIIIII++II+I I I I I I I I Ml 
40 Sbjct: 1 ALIiLSVIYTVGYSLSLVCLLLAIAIFLF 60 

Query: 175 LFSSDDVTYCDAHRAGCKLVMVLFQYCIMAN^ 234 
I +| lll+l I I +11+ l+lllllll+lll +IIIII I + 
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Sbjct: 61 LLNSGG LGCKVVAVFLHYFFLANFF^ 112 

Query: 235 VAFGWGS PAI FVALWAI AR - HFLEDVGCPS LRCWD INANAS I WWI 1RGW I LS I LINFIL 293 

+ Ml II* I +11+ I +11 III III +III + I ll+lll 

Sbjct: 113 LLIGWGVPAVWGIWALVRPKGYGNEGC CWLSN- EGGFWWI FKGPVLLI I LVNFI F 167 

Query: 294 FJOTLflJIMRKLRTQETRGNEVSHY 352 

IIIIII+I++III+ +1 ++ I++I +III+I+II 1+ +1+1 l+ll + + 1+ 
Sbjct: 168 FINI LRVLVQKLRS PQTGKTDL - - YRKLVKSTLVLLPLLGVTWI LFLFAPESQS SLVFLY 225 

Query: 353 FEIiALGSFQGLWAVLYCFLNGBV 376 

I I I I II lllllllillll 
Sbjct: 226 LFLILNSFQGFFVAVLYCFLNGEV 249 

This extracellular domain contains four conserved cysteines that probably for 
disulphide bridges. The domain is found in a variety of hormone receptors. It may be a ligand 
binding domain. 



Table 2M. Domain Analysis of NOV2 



gnl 1 Smart 1 smart00008 , HormR, Domain 
present in hormone receptors 

(SEQ ID NO: 71) 
Length = 70 residues, 95.7% aligned 
Score « 66.6 bits (161), Expect = 3e-12 



HormR, Domain p *esent in hormone 
receptors 



Query: 41 GCEGMWDNISCWPSSVPGRMVEVECPRFLRMLTSRNGSLFRNCTQD-GWSETFPRPNLAC 99 

II II I III + I++III M + +++ I Ml II I 

Sbjct : 4 GCPATWDGIICWPQTPAGQLVEVPCPDYFSGFSNKTG-ASRNCTENGGWSPPFPNY-SNC 61 

Query: 100 GVNVNDSSN 108 
I + 

Sbjct: 62 TSNDYNELK 70 



Secretin (SCT; 182099) occupies a unique position in the history of gastrointestinal 
hormones because it was the first to be discovered, in duodenal mucosa by Bayliss and 
Starling (1902). This 27-amino acid peptide stimulates the secretion of bicarbonate, enzymes, 
and potassium ion by the pancreas. Ishihara et al. (1991) isolated a cDNA encoding the rat 
secretin receptor. The nucleotide sequence showed that the secretin receptor has a calculated 
molecular weight of 48,696. It contains 7 putative transmembrane segments and belongs to a 
family of the G protein-coupled receptors, which includes parathyroid hormone receptor 
(168468), glucagon-like receptor (138032), and calcitonin receptor (1 14131). 

Chow (1995) showed that the secretin receptor cDNA isolated from a pancreatic 
adenocarcinoma cell-line cDNA library was 1,717 bp long and encoded a 440-amino acid 
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polypeptide. By Northern blot analysis, a 1.8-kb mRNA was detected in human pancreas and 
intestine, while weak hybridization signals were detected in human colon, kidney, and lung. 

NOV2 protein and nucleic acid disclosed herein suggest that it may have important 
structural and/or physiological functions characteristic of the Secretin receptor precursor 
5 family. Therefore, the nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool These include serving as a 
specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed, as well as potential 
therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small molecule 

10 drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), 
(iv) a nucleic acid useftd in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 

1 5 other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: developmental diseases, MHCII and EI diseases 
(immune diseases), taste and scent detectability disorders, Burkitt's lymphoma, 
corticoneurogenic disease, signal transduction pathway disorders, retinal diseases including 
those involving photoreception, cell growth rate disorders; cell shape disorders, feeding 

20 disorders;control of feeding; potential obesity due to over-eating; potential disorders due to 
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial, 
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain, 
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 

25 hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 

treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial infarction, 
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) hypophosphatemic rickets, 

30 autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease 
or Gilles de la Tourette syndrome and/or other pathologies and disorders of the like.. The 
polypeptides can be used as immunogens to produce antibodies specific for the invention, and 
as vaccines. They can also be used to screen for potential agonist and antagonist compounds, 
or example, a cDNA encoding the NOV2 protein may be useful in gene therapy, and the 
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NOV2 protein may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HTV-1 or HIV-2), pain, cancer (including but not limited to 
5 Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, 
asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and treatment of Albright hereditary 
ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 

10 ' schizophrenia, manic depression, delirium, dementia, severe mental retardation and 

dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 
pathologies and disorders. The novel nucleic acid encoding the NOV2 protein, and the NOV2 
protein of the invention, or fragments thereof, may further be useful in diagnostic applications, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed. These 

15 materials are further useful in the generation of antibodies that bind immunospecifically to the 
novel substances of the invention for use in therapeutic or diagnostic methods, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary 
stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 

20 scleroderma, obesity, transplantation; colon cancer, colorectal cancer; colorectal cancer; 

familial nonpolyposis, type 6; esophageal cancer; hepatoblastoma; hypobetahpoproteinemia, 
familial, 2; lung cancer; metaphyseal chondrodysplasia, Murk Jansen type; ovarian carcinoma, 
endometrioid type; pilomatricoma; Pseudo-Zellweger syndrome and other diseases, disorders 
and conditions of the like. 

25 The novel nucleic acid encoding the secretin receptor precursor-like protein of the 

invention, or fragments thereof, are useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. These antibodies may be generated 

30 according to methods known in the art, using prediction from hydrophobicity charts, as 

described in the "Anti-NOVX Antibodies" section below. The disclosed NOV2 protein has 
multiple hydrophilic regions, each of which can be used as an immunogen. In one 
embodiment, a contemplated NOV2 epitope is from about amino acids 10 to 25. In another 
embodiment, a contemplated NOV2 epitope is from about amino acids 70 to 80. In alternative 
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embodiments, contemplated NOV2 epitopes include from about amino acids 100 to 120, 160 
to 170, 230 to 235, 255 to 260, 310 to 320, 370 to 380 and 400 to 405. 



5 NOV3 

NOV3 includes two novel B7-H2 like proteins. The disclosed proteins have been 
named NOV3a and NOV3b. 



NOV3a 

10 A disclosed NOV3a nucleic acid (designated as CuraGen Acc. No. CG55790-03), 

which encodes a novel B7-H2-like protein and includes the 1449 nucleotide sequence (SEQ ID 
NO: 15) shown in Table 3 A. An open reading frame for the mature protein was identified 
beginning with an ATG codon at nucleotides 2-4 and ending with a TGA codon at nucleotides 
908-91 0. Putative untranslated regions downstream from the termination codon and upstream 

1 5 from the initiation codon are underlined in Table 3 A, and the start and stop codons are in bold 
letters. 



Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:15) 

CATOCGGCTGGGCAGTCCTGGACTGCTCTTCCTGCTCTTCAGCAGCCTTCGAGCTGATACTCAGGAGAAGGAAGTC 

AGAGCGATGGTAGGCAGCGACGTGGAGCTCAGCTGCG 

ACGTATATTGGC^U^CCAGTGAGTCGAAAACCGT 

GGACAGCCGCTACCGGAACCGAGCCCTGATGTCACCGGCCGGCATGCTGCGGGGCGACTTCTCCCTGCGCTTGTTC 

AACGTCACCCCCC^GGACGAGCAGAAGTTTCACTGCCTGG 

GCGTTGAGGTTACACTGCATGTGGC^GCAAACTT 

TGAGCTCACCTTCACGTGTAC^TCCA^ 

AGCCTGCTGGACCAGGCTCTGCAGAATGACACCGTCT 

TGAGGATCGCACGGACCCCCAGCGTGAACATTGGC 

CGGCAGCCAGACAGGAAATGACATCGGAGAGAGAGACAAG 

GCGGCCACGTGGAGCATCCTGGCTGTCCTGTGCCTGCT^ 

ACCGATGCCTCCAAGACAGCTATGCAGGTGCCTGGGCTC 

GGAGCTCACCGCCCAGAGCGTGGACAGGGCTTCCATGAGACGCGACCGTGAGAGGC^ 
GACTCCCAGACTGCAGGGGAGCACTTGGGGC^GCCCCCAGAAGGACCACTGCTGGATCCCAG 
CGTTGGCTGTGATCCTGGAATGAGGCCCTTTCAAAAGCGTCATCCACACCAAAGGCAAATC 
GCTCCCCGCTGTCACTGCCAGTCACCCACAGGAAGGGACT 

C7VGCACCAGGCTCTTCCCAGTACCCCAGACCCACTGTGGGTCTTCCCGTGGGATGCGGGATCCTGA 

TGTTTGGTTTAAAAAGAAGACTGGGCGTCCGCTCTTCCAGGACGGCCTCTGTGCTGCTGGGGTCACGCG 

TTGCAGGGGACACGGTCACAGGAGCTCTTCTGCCCTC 

ACTCA 



The nucleic acid sequence of NOV3a maps to chromosome 21 invention has 1448 of 
20 1449 bases (99%) identical to a gb:GENBANK-ID:AF289028|acc:AF289028.1 mRNA from 
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Homo sapiens (Homo sapiens transmembrane protein B7-H2 ICOS ligand mRNA, complete 
cds) (E = 0.0). 

The NOV3a polypeptide (SEQ ID NO: 16) is 302 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 3B. The SignalP, Psort and/or 

5 Hydropathy results predict that NOV3a has a signal peptide and is likely to be localized to the 
plasma membrane with a certainty of 0.4600. hi alternative embodiments, a NOV3a 
polypeptide is located to the lysosome (lumen) with a certainty of 0.2000, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV3a peptide between 

1 0 amino acid positions 1 8 and 1 9, i.e. at the dash in the sequence LRA-DT. 



Table 3B. Encoded NOV3a Protein Sequence (SEQ ID NO:16) 

MRLGSPGLLFLLFSSLRADTQEKKVR 

ENVDSRYRNRALMSPAGMLRGDFSLRLFNV^ 

HSPSQDELTFTCTSINGYPRPNVYWINKTDNSLL 

VLLQQNLTVGS QTGNDI GERDKI TENPVS TGEKNAATWS I LAVLCLLVWAVAI GWVCRDRCLQHS YAGAWAV 
SPETELTGHV 

The NOV3a amino acid sequence has 302 of 302 amino acid residues (100%) identical 
to, and 302 of 302 amino acid residues (100%) similar to, the 302 amino acid residue 
15 ptnr : TREMBLNE W- ACC : AAG0 1 176 protein from Homo sapiens (Human) 
(TRANSMEMBRANE PROTEIN B7-H2 ICOS LIGAND) (E - 4.0el61). 

NOV3a is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
20 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence of NOV3a. 

Possible small nucleotide polymorphisms (SNPs) found for NOV3a are listed in Table 
25 3Cand3D. 



Table 3< 


C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF j 


353 


10 


G> A 


0.200 


388 


11 


G>A 


0.273 



Table 3D: SNPs 
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Variant 


Nucleotide 


Base 


Amino 


Base 




Position 


Change 


Acid 


Change 








Position 




13374885 


260 


T>C 


87 


Ser>Pro 


13374884 


294 


T>C 


98 


Leu>Pro 


13374883 


383 


G>A 


128 


Val>Ile 



NOV3b 

A disclosed NO V3b nucleic acid (designated as CuraGen Acc. No. CG55790-04), 
encoding a novel B7-H2-like protein, which includes the 8250 nucleotide sequence (SEQ ID 
5 NO: 17) shown in Table 3E. An open reading frame for the mature protein was identified 
beginning with an ATG codon at nucleotides 4-6 and ending with a termination codon at 
nucleotides 1420-1422. The start and stop codons of the open reading frame are higihlighted in 
bold type. Putative untranslated regions are underlined and found upstream from the initiation 
codon and downstream from the termination codon. 



Table 3E. NOV3b Nucleotide Sequence (SEQ ID NO:17) 



ACCATGCGGCTGGGC^GTCCTGGACTGCTCTTCCTGCTCTTCAGCAGCCTTCGAGCTGATACTCAGGAGA 

AGGAAGTC^GAGCGATGGTAGGCAGCGACGTGGAGCTCAGC^ 

TTOAAATGATGTTTACGTATATra 

AACAGCTCCTTGGAAAACGTGGACAGCCGCTACCGGAACCGAGCCCTGATGTCACCGGCCGGCAT^ 

GGGGCGACTTCTCCCTGCGCTTGTTCAACGTCACCCCCCAGGACGAGCAGAAGTTTCACTGCCTC 

GAGCGAATCCCTGGGATTCCAGGAGGTTTTGAG 

GTGCCCGTCGTCAGCGCCCCCCACAGCCCCTCCCAGGATC 

GCTACCCCAGGCCCAACGTGTACTGGATCA 

TGACACCGTCTTCTTGAACATGCGGGGCT^ 

AGCGTGAACATTGGCTGCTGCATAGAGAACGTGCTTC 

GAAATGACATCGGAGAGAGAGACAAGATGACAGAGAATCC^ 

GTGGAGCATCCTGGCTGTCCTGTGCCTGCT^^ 

CGATOCCTCCAACACAGCTATGCAGGTGCCTGGGCTGTGAGTCCGGAGA<^GAGCTCACTGGTGAGT^ 
CCGTGGGAAGCAGCAGGTTCTGGGGGGCCCAGGGGAGGCTTGGCTGCCAGCTGTCTT 
AAACTTTCAAAAGGCAAAAGTCCCTTGCCTTGAACAACTGTTGTTCCTGGAGA 
TGGTGCGCATGGC^TTTCCTGCAGCCTCCCCTTC 

TGCGATGGGATTTTCCCAACATGC^CAGAAGCAGAGAGACGAGTGCTAGACCCCCGCGCTCCCC^GTGCC 

CAGCCCCGACCAGGGTGTCCAGGGCGGGTC(^GGCACCGGCGCC(^GCCCCC^TGGGGTGTCCGGAGT^ 

GTCCAGGCACCGGCGCCCAGCCCCCGTGGGGTGTCCAGGGCGGGTCC^GGCACCGGCGCCCAGCCCCTGT 

GGGGTGTCCGGAGTGGGTCCGGGCACCGCCAGCTTCTCTCTGTG^ 

CCCCTCAGTTCCAGGAGCAAGAT AGATGTGGATTCCTGTCC 

CCCACCTGGCAGGTGCCTCTGGCTGCAAGGGGCGCTGGGCTTCGCAGGCAGGCCAGCCGGGCTCCCCGCC 

ATGGGCCAGGATCCCCTCCGAGCCCTGTTTGCCGCCCAGGAGAAGGGGTTCCCCGGGGACAGTGGGCTCA 

GGGTGTGCGCAGCCACCATGCTGTGGTCTCACCTGT^^ 

GCACTTCCAAGGCCAGGTCGGCCCATCCAGATGATGCAGGAACACA^ 

GTTCCCGTCGGAGCCAGTCGAAGTTCCCTGAACAGG 

ACCAAGCTGAGTCCTGAGAAAACCGACGTCTGCCTGCAGAAGGGAAAGGGGTGCTTCATGTT 

TCCTTGATCTCCCTTCCAAGGCCACGTTTGACCGGAGCTCACCGCCCAGAGCGTGGA^ 

AGACGCCACCGTGAGAGGCCAGGTGGCAGCTTGAGCATGGACTC 

AGCCCC CAGAAGGACCACTGCTGGATC CCAGGGAGAAC CTGCTGGCGTTGGCTGTGATC CTGGAATGAGG 

CCCTTTCAAAAGCGTCATCCACACCAAAGGCAAATO 

AGTCACCCACAGGAAGGGACTGGTGATGGGCTGTCTCTACCCGGA 



39 



WO 02/081510 



PCTYUS02/01467 



TTCCCAGTACCCCAGACCCACTGTGG 
TTTAAAAAGAAGACTGGGCGTCCGCTCTTCCAGGAC 
TGCAGGGGAC^CGGTCAC^GGAGCTCTTCTGCC 
AGGACCCACTC^TGTGTGTGCCCACAAGTGTAGT^^ 

CTGGGCTTCAGTGTCCTCTGCCAC^TTCCCTGGGAGGAAC^TGTCCCTCGGCTGTTCCGGTGAAAAG^ 

GAGCCACCTTTGGAAGACGCACGGGTGGAGTTTGCGAGAAGAAAGGCTC 

GAGGGGCTGCCGGGGCTCTTGGCTCTGCAGCGAGAAAGACACAGCCCA 

C CAGCAGGCGCAGGCC TGG CAAC ACGGTC CCCAGAGTC CTGAGCAGCAGTTAGGTG CATGGAGAGGGTAT 
raCCTGGTGGCCACAGTCCCCCTTCTC^CCTC^^ 

CCC^CCACCCTCAGCAGCCCCACCCC^CTCAACCCTGAGGGTCCCCAGGGTCCTGATGAAGACCTCCGAC 
CCCAGCGCCAGGCTCCTCGGAGCCGZWIIAGTCCCAAGGGG 

GTACAGCCCTGGGCCCTGACCAGCCCCGGCACCTGCCATGCTGGTTCCCGGAATGAATCAGCTC 

GT CTCCAGAAGGGCTGGAAAGGATGCTGC CAGGTGACCCGAGGTGCACTCG C C C CAGGGAGATGGAGTAG 

ACAGCCTGGCCTGGCCCTCGGGACACATTGTCTGCCCCGGGG^^ 

TC CCAGAATC CC CTGACATTCCCAGGGTCAGC CAGGAC CTGTTACAGC CCTGGTCACTTGGAACTGAC AG 

CTGTGTGAGGCCTGCACTTCTCAGACCCAGACTTAGAACAAAAGGAGG 

GAGGTTCCAGTACTTGTTACAAGAAATTGGTTTTCT^ 

TGTGGGATCCACTCCCGCTTTTAACATGAAAGCATTAGAAGATC 

CATCACCGGGCATTGATTGGCAGGGACAAGGAGCTGCTTGGGT^ 

GCTGTGGTGCCCATTTGCAGTGACTGTGAAGTGACTCCAGGACGGACCTGCGGGGGCACCCAGAGGTCCT 
AAGCCCCAGGACTGAGGGTCGTGCATCACCACTCGGGTGTCCCGGGAGGTGCCCTGGGCCCGGGGACCTC 
ACAGGCAGGACGGCGACACTAATGCAGGGAGAGGGAGTCTGGCCCGAGCTTTTCCTATCAGAGGCGATTT 
TCCTTCACCAGGGGATGGGCAGGAAAGAGGGAGGGGCCC 

CGGGGGACACTTGGAGGCTGCTGTCACCACTGTGCGTCCAAGGCCATGCTCTCTGC 
GTCTCGCCTCCCTGCTGGTCCCTGAAGCCCCCTCAGAAGCCCTGCCTGTC^CGTCGGGATTTGTGAGACC 
TACCCTGTAACGCCTGCCCCTCTCAGCCCAACATCAGCTTCCTCTTTCTCCCTTGCTGTAGACA 
ATTCCAGTGTTGGGACAGCCATCTCCAGA 

CAGTGGCTTTGGTGGGTGCAGGGAGTCTTGGGCACAGCCAGCTCAGCTGTCTGTGGTATGAGCAGGAACA 
GGTGCCACTCCTGCTCAGGGGACCCTGCCCTACACCAGGCTGTTCCGTCCCCCTGGAGGACATGGGGCCA 
GGTCTGGAGGCATTTTGGGTTGTCACAGCTGGGGGCTGTTCCTCGGCTTCAGCGGGTGGAAGCCTCAGAT 
GCTGTTCAACATCTTCTGGACACGGGAGGCCCCGACAGAGAGAAGCGTCC^CCCGCAAGTCCACAGTCTG 
AGGTCTCCCCTC^GAGACCCTGCCCTGCACACCC^CCTCCAGCCAAAGGTCCTGCCTGCCCCAGGGCTCA 
GGGGAACCTTGCCGGTCTGTGGAA(^GGAGAGGGGACTCTCGCCAGCTGCACCACCCTGCACGTAGTAGG 
TGTGCGGTAAACATCCACCAGGGAGGCTCCAGTCAAGGCTGGCAGATGGGGCGG 

GTGACAGAAGGGAAAAGGCTGCCTGCTGGCCCCCGAGCCAGGTAGC^C^TGCTTGTGCCTC^GTTTCCCC 

TCCTGTAAAGTGAGGCGCTGGATCCAGGTTCTGTCTACTGGGCTCTGCAGCTTGGACGCTCCTAAGACCA 

AGCGACCCACCCTGGGGAGGGCAGCTATGGCTTTGGAATAGCTGTCCAGGCCCGGGTGCCTCCAAGACGG 

CCACCACACCCTGCCTGTGCTGC^GGGGTGCAGGGGTAAGGGGC^GACTCCAGAGGCCTCCTCTCTGCA 

TCTCCTTGTCTTCAGTGGCCGGAGGTGAGGCCTGAGCTCAGGGGAGGGGCTTCTGCCACGAACCCTATGG 

CGGGGCACAGCACACTTTTCCCAGGGAGGACCCCTGGGCCCCCTC 

CACCTTCG^GAGCGACATTGAGAAGCTCCAGCTCT^^ 

GCGCTGGGGCACACAAAGGCGGGGCCTGCTCTCCCCAGCTGCCCCTGCCAATGGGGGCTGGACTGTCCTA 

CCCTCCTCCCTTCTACCTCCCCACTGTCTTCCCTCTCCACTGTCACCACTGCCTCCCTCTTCCACTGTCC 

TCC^TGCACTGCCCTCCCTCOVCCTTCCCCCACCCCCACCACTCCCCATGCTGTCCCCAGGCTCCCCCCG 

CTCTCCCCCCTCCCCACTGTCCCCCTCCCCATGCTGTACCCAGCTCACCCCGCTCTCCCCTCTCCCCACT 

GTCCCCCCTCCCACTCCCCATGCTGTCCCCAGCTCACCCTACATGGACTTGGCGATGTCCTTCCATGGCT 

CACCGGTCTGAATTTCCATGATGAGCCGGGCCTGCAGCTTTGCTCCGCTATCCCTGCCCAGGCTGCAGCT 

GTCCATGCAGGGAGCGAGCTCCAGCACCTGCGGAGTCCTTCCGTGGGGGCCTCTCCGTGCCACAGCAGCC 

AGGGACCTCAGGTGCCTGTGCATGACACCACCGCCCATCCTCATCCTGAGCCAGCCTCTCAGGATCAGGA 

CTTGGTTTGGCGGCGTTAACCTTAGAGCCTGCAAGGGGCTTCCTCCTGGTGGGTCTGGC 

GAGGCCACAGCTCCAGGCCACTCCAGACCTCCCTTC^ 

CTGTAAGGGAGGGAAAATGGAGCGTTTGTTCTCGGGCTGGGCTGGGGTCTGGGGGAAGCCATGGGCGTGA 

AGACTGGAGTATTATTTGATGGAGAAGCGGCCRlCTCCTGGAGACCGGCGGCAAACACAGAAGC^ 

GGAAGGTGCTGGTGTCAGCCCACACGGGTGATGGGGTCAGACTCAGGAGTCACACTCAGGAGTCACCAGG 

CTCAAAGGGCCCAGGCACCGC^GTCCTGCTCAGCCCCAGACACAATGCATTCCTGTTGCCCTCGCCCTC 

AGCCAGGCCCCACGCAGGCCAGGGAGCACTGGCAAAGCTTGGCAACCCTC 

GGCCGAAGGTGGTCAGTGGCCCACCATGGCCCAGGTAGAAAACTGACGGATTAAGATTTCATGCCCGACT 

CCAAAGGCAAGAGACTTTATTATTTTATCTTTTT^ 

GCAATCTCTGCTCATTGGAACATCTGCCTCCCGAACT^^ 

GGATTACAGGTGTGCGCCACCATGCCCAGGTAATTGT^ 

TCAGGCTGGTTTGAAACTCCTGACCTCAAATGAT^ 

GGTGCGAGCCACCGCACCTGGCTACCAGACACTTC^ 
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1TTT1TTTTTGG CGGAGGTGCAGGGG GAGTTAAACAAACAAACAAAATAAACAGGCCGGGTG CGGTGGCT 

CATGC CTGTAATCC CAGCACTITAGGAGGC CTAGGTGGGTC CAGC 

CTGGCCGAGATGGTAAAACCCCGTCTCCACTAAAAATACAAAAATTGGCCAGGCACGG 

GTAATCCCAGTACTTTGGGAGGCTGAGGTGGGCAGATCACCTGAGGTCAGGAGTO 

CAACATGGAGAAACCCCATOTCTACTAAAAATACAAAATTAGCC^GGTGTGGTGGTGC^ 

CCAGCTACTCGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCAGGAGGCAGAGGTTGCAGTGG^ 

TGGCGCCATTGCACTCCAGCCTGGGAACAAGAGCGAAACTCTGAOT 

AATTAGTTGGGCACGGTGGCAGGCGCCTGTAATCCCAGGTACTCAGGAGGCT 

GAACCCGGGAGGCAGAGGTCGCAGTGAGCCGAGATTGCACCIACTGCCCTCC^ 

GACTCCGTCTCAAAAAAAAAAAAAAAAAAAATTGGATACATTGTAATACCTCAA^ 

CACCCCAGTTCC(^TAGAGCTGCCGCACTGAGAGGCT^ 

GGGTCTGGTATGTCCAGAATTTGCAGACACAGCAATTCCTGCAGCAGCAGTG 

CGATGACCAGCCCACTCTGAGCTGAC&CGTG 

AT AC C CAG GG CACACG CGTTTG CACAGG CACAGG C CACACAAGTT CT CACATG CT CAGC CC CAT AAGC CG 

TGCTGGA(^GGQATGGCCATTTACACCCAGGATCCTGCTGAGAACA 

(^TGATCCTTGCCACACAGGGGCTCTGGTGGCTTTGG 

TGAGTGAAGATCCGGGTTCTCTGGGTGCTACTCAGCTGCTATGTGGGG 

GGCCCTTCCC7ACCCGCCCTCAGCCCTTGG 

CAGGGGAGTTCTCAGCTTGGACCCTTATCTCCCCAGAATCCTGGAACCTGCTCCTTCTG 

GACTGTGTTCTCTATGCAACTTCCAATAAAACCTCTTCATTTGAAAGGAAAAAAGTCTC 

TAGGAAGGGAGAGAGTTGATATTGCAATCTTTTTTTTTTTAATAAAAATAATCTCAG^ 

GTGAGAC C CCATCTCTGTAAAACATTTTTAAAAAATTAGC CGGGTATGGTGGCGC ACACTTGTAGTCCCA 

GCTACTCAGGAGGCTGAAGCGGGAGGATCCATTGAACCTGAGAAGTCGAAGCTGCAGTGAGCTGTGATTG 

TGCCACTGTACTCCAGCCTGGACAACAGAGTGAGACGCCGTCTCAAATAAATAAATACAT 



The NOV3b polypeptide (SEQ ID NO: 18) is 473 amino acid residues in length and is 
5 presented using the one-letter amino acid code in Table 3E. 



Table 3F. Encoded NOV3b Protein Sequence (SEQ ID NO:18) 



MRLGSPGLLFLLFSSLRADTQEKEVRAMVGSDVELSCA^ 
DSRYRNRALMSPAGMLRGDFSLRLFNVTPQ 
ELTFTCTSINGYPRPNVYWINKTDNSLLDQ 
GSQTGlTOIGERDKITENPVSTGEKNAATWSIIi^^ 

GS SRFWGAQGRLGCQLSFRVSKNFQKAKVPCLEQLLFliBTQRS PRWCAWHFLQPPLGMGWHPGVHFVTLRWDFPNM 
HRSRETSARPPRSPVPSPDQGVQGGSRHRRPAPMGCPEWVQAPAPSPRGVSRAGPGTGAQPLWGVRSGSGHRQLLS 
VAATPAAL VCP S VPGAT 



10 



NOV3a and NOV3b are very closely homologous as is shown in the amino acid 
alignment in Table 3G. 

Table 3G. Amino Acid Alignment of NOV3a and NOV3b 



15 



NOV3a 
NOV3b 



10 

_L_. 



I 



20 



30 



40 



50 



mrlgs pgllfll f s s lradtqeke vram vgsd vels c ac peg s rfdmd v 
mrlgspgllfllfsslradtqekevramvgsdvelscacpegsrfdlSdv 



50 
50 



20 



NOV3a 



60 



I 



70 

.1.. 



80 



90 



I 



yvywqtsesktwtyhipqSssle^vdsryrSralmspagmlrgdfslrl 



1 



I 



100 



100 
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NOV3b kUUmViM^ ^^Atiitfi^igSSKfeM 100 

110 120 130 140 150 

1 1 | 1 I- • 1; • I • > :: I 

5 NOV3a gN^^^^^^^^^^^^^^^^^^^^^^^^^gayg^ 150 

160 170 180 190 200 

.-..|, ...I.. ..).. . JT. . > | | T | T | 1 | 

10 N0V3a S|§^ 200 

N0V3b 200 

210 220 230 240 250 

... .|... .1..,, |... ,|...T|... . l.-- T | . | T t 

15 N0V3a ^^^^^^^^^^^I^^^B^^^&I^^^^^^^^^ 250 
N0V3b B^^^ 250 

260 270 280 290 300 

■ I I 1 I I 1 - > » - I I 1 1 

20 N0V3a 300 
N0V3b m^^^^^^^^^^^^^^^^^^^&^^^^^^^ 300 

310 320 330 340 350 

25 N0V3a HV 302 

N0V3b EFAVGSSRFWGAQGRLGCQLSFRVSKNFQKAKVPCLEQLLPLETQRSPRW 350 

360 370 380 390 400 

I I I |....|....|....| | | | 

30 N0V3a 302 

N0V3b CAWHFLQPPLGMGWHPGVHFWLRWDFPNMHRSRETSARPPRSPVPSPDQ 400 

410 420 430 440 450 

....|....|....|....|....|....|....|....|....|....| 

35 N0V3a 3 02 

N0V3b GVQGGSRHRRPAPMGCPEWVQAPAPSPRGVSRAGPGTGAQPLWGVRSGSG 450 

460 470 

....|....|....|....|... 

40 N0V3a 302 

N0V3b HRQLLSVAATPAALVCPSVPGAT 473 



Homologies to any of the above NOV3 proteins will be shared by the other NOV3 
45 proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV3 is assumed to refer to both of the NOV3 proteins in general, unless otherwise noted. 

NOV3a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3H. 



Table 3H. BLAST results for NOV3 


Gene index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 



42 



WO 02/081510 



PCTYUS02/01467 



Sp| 075144 |Y653 HUMA 


HYPOTHETICAL 
PROTEIN 
KIAA0653 
PROTEIN 


558 


259/284 
(91%) 


259/284 
(91%) 


e-152 


N 


reflXP 036027.2 1 
(XM_036027) 


KIAA0653 
protein, B7- 
like protein 
[Homo 

sapiens] 


302 


261/286 
(91%) 


261/286 
(91%) 


e-149 


qb|AAF34739.l|AF199 


B7-like 
protein [Homo 
sapiens] 


309 


258/283 
(91%) 


258/283 
(91%) 


e-147 


028 1 (AF199028) 


qb | AAK77544 . 1 1 AF394 
451 1 (AF394451) 


B7-like 
protein GL50- 
B [Mus 
musculus] 


347 


112/234 
(47%) 


143/234 
(60%) 


le-49 


ref |NP 056605. 1| 
(NMJ)15790) 


icos ligand 
[Mus 
musculus] 


322 


112/234 
(47%) 


Positives 
= 143/234 
(60%) 


2e-49 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 31. 



Table 31. ClustalW for NOV3a 



1) NOV3a (SEQ ID NO: 16) 

2) sp | 075144 KIAA0653 protein, B7-like protein [Homo sapiens] (SEQ ID 
N0:72) 

3) ref |XP 036 B7-like protein [Homo sapiens] (SEQ ID NO:73) 

4) gb|AAF3479 B7-like protein [Homo sapiens] (SEQ ID NO:74) 

5) gb|AAK7754 B7-like protein GL50-B [Mus musculus] (SEQ ID NO: 75) 

6) ref |NP 056 icos ligand [Mus musculus] (SEQ ID NO:76) 



NOV3a 
sp | 075144 
ref |XP 036 
gb AAF3479 
gb AAK7754 
ref |NP 056 



10 



20 



30 



|....| 



40 
..|. 



AVRADLPRPEVAPLRGLPRPKFSAPRGLRAPRSPRPEVSAR1 



50 



MRLGSPGL 
iMRLGSPGL 
MRLGSPGL 
MRLGSPGL 
GL 



-MQLKCPCFVSLGTRQPVWKKLHVSSGFPSGL 
-MQLKCPCFVSLGTRQPVWKKLHVSSGFFSGL 



8 

50 

8 

8 

33 
33 



100 



NOV3a 

sp | 075144 

ref |XP 036 

gb|AAF3479 

gb|AAK7754 

ref |NP 056 
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NOV3a 

sp | 075144 

ref |XP 036 

gb|AAF3479 

gb|AAK7754 

ref |NP 056 



NOV3a 

sp | 075144 

ref |XP 036 

gb|AAP3479 

gb|AAK7754 

ref |NP 056 




NOV3a 
sp | 075144 
ref|XP 036 
gb AAF3479 
gb AAK7754 
ref |NP 056 



210 



220 



230 



240 



250 




260 



270 



280 



290 



NOV3a 

sp | 075144 

ref|XP 036 

gb|AAF3479 

gb|AAK7754 

ref |NP 056 




300 

256 
298 
256 
256 

HNNEL 278 
-HNNBL 278 



310 



320 



330 



340 



N0V3a 

sp | 075144 

ref |XP 036 



gb 



AAF3479 
AAK7754 



ref |NP 056 




350 

GHV 

GEFAVGS 

GHV 

ESWN 

TWAPVP 
IHA 



302 
348 
302 
303 
326 
322 



N0V3a 
sp | 075144 
ref|XP 036 
gb AAP3479 
gb AAK7754 
ref INP 056 



360 
..|.. 



370 



380 



390 



|....| 



400 



SRFWGAQGRLGCQLSFRVSKNFQKAKVPCLEQLLFLETQRSPRWCARHFL 



LLLLLS 

- YQDYLI PRYLMS PCLKTRGLP 



302 
398 
302 
309 
347 
322 



410 420 430 440 450 

| | |....|....| | | | | | 

N0V3a 302 

sp | 075144 QPPLGMGWHPGVHFVTLRWDFPNMHRSRETSARPPRS PVPS PDQGVQGGS 448 

ref|XP 036 302 

gb|AAF3479 309 

gb|AAK7754 347 

ref|NP 056 322 
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460 470 480 490 500 

....|....|....|..,.|....|....|....|....|....|....| 

NOV3a 302 

sp | 075144 RHRRPAPMGCPEWVQAPAPS PRGVS RAGPGTGAQPPWGVQGGSRHRRPAP 498 

5 ref |XP 036 302 

gb|AAP3479 309 

gb|AAK7754 347 

ref |NP 056 322 

10 510 520 530 540 550 



NOV3a 302 

sp | 075144 MGCPEWVQAPAPSPRGVSRAGPGTGAQPLWGVWSGSGHRQLLSVAATPAA 548 

ref|XP 036 302 

15 gb|AAP3479 309 

gb|AAK7754 347 

ref|NP 056 322 

560 

20 .... | .... | 

NOV3a 302 

sp | 075144 LVCPSVPGAT 558 

ref |XP 036 302 

gb|AAP3479 309 

25 gb|AAK7754 347 

ref |NP 056 322 



Table 3 J lists the domain description from DOMAIN analysis results against NOV3. 
30 This indicates that the NOV3 sequence has properties similar to those of other proteins known 
to contain these domains. 



Table 3 J. Domain Analysis of NOV3 

qnl 1 Smart 1 8mart00406 , IGv, Immunoglobulin V-Type IGv, Zmmi noglobulin V-Type 

(SEQ ID NO: 77) 
Length = 80 residues, 100% aligned 

Score = 35.4 bits (107), Expect = 0.005 



35 



40 



Query: 32 DVELSCACPEGSRFDLNDVYVYWQTSES KTWTYHI PQNSSLENVDSRYRNRALMS PAGM 91 

I III +11+111 + + I + ♦* 1+ I *l 

Sbjct: 1 SVTLSC KASOFTFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKD-N 56 

Query: 92 LRGDFSLRLFNVTPQDEQKFHCLV 115 

+ I II + 1+ +1 ++I I 
Sbjct: 57 SKNDVSLTI SNLRVEDTGTYYCAV 80 



Costimulatory interactions between the B7 family ligands and their receptors play 

45 critical roles in the growth, differentiation, and death of T cells. Engagement of the T-cell 

costimulator CD28 by either specific antibodies or its natural ligands B7-1 andB7-2 increases 

antigen-specific proliferation of CD4 + T cells, enhances production of cytokines, induces 
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maturation of CD8 + effector T cells and promotes T-cell survival. Signaling through 
homologous CTLA-4 receptor of B7-1 and B7-2 on activated T cells, however, is thought to 
deliver a negative signal that inhibits T-cell proliferation, interleukin (IL)-2 production, and 
cell cycle progression. Although B7-1 and B7-2 share only -20% homology in their amino 
5 acids, they have similar tertiary structures and costimulatory functions. Recent studies indicate 
that other members of the B7-CD28 family may also participate in the regulation of cellular 
and humoral immune responses. One of the new members is an inducible costimulator (ICOS), 
a CD28-like receptor. An F44 monoclonal antibody (mAb) against human ICOS costimulates 
T-cell growth and increases secretion of several cytokines including IL-10, interferon-, and IL- 
10 4, but not JL-2 in the presence of optimal doses of anti-CD3 antibody. 

Another new B7 family member is mouse B7h /B7RP-1 . B7h/B7RP-1 does not bind to 
CD28 and CTLA-4 and can costimulate T-cell growth in the presence of antigenic signals. It 
has been shown that surface expression of B7h/B7RP-1 is up-regulated by tumor necrosis 
factor- in the 3T3 fibroblast line and the increase of B7h/B7RP-1 messenger RNA (mRNA) is 

1 5 also observed in nonlymphoid tissues exposed to lipopolysaccharide (LPS). It has been 

demonstrated that B7h/B7RP-1 is a ligand for mouse CRP-1, a mouse homologue of human 
ICOS. Expression of a B7RP-1 fusion protein in transgenic mice leads to hyperplasia in 
several lymphoid organs and treatment of mice with B7h/B7RP-1 fusion protein enhanced 
oxazolone-induced contact hypersensitivity. A new member of the human B7 family, B7-H1, 

20 has recently been reported. B7-H1 shares -20% identical amino acid sequence with B7-1 and 
B7-2 in the Ig V- and Ig C-like extracellular domains but differs more profoundly from B7-1 
andB7-2 in the cytoplasmic domain. It is unlikely that B7-H1 is a human homologue of mouse 
B7h/B7RP-1 because identity of amino acids between them is less than 30%. Furthermore, B7- 
Hl does not bind to CD28, CTLA-4, and ICOS. Surface expression of B7-H1 can be detected 

25 in the majority of activated CD14 + macrophages and a fraction of activated T cells. 

B7-H1 costimulates T-cell responses in the presence of suboptimal doses of anti-CD3 
mAb, enhances allogeneic mixed lymphocyte response, and preferentially induces IL-10 

secretion from T cells. By searching molecules sharing homologies with the Ig V and Ig C 

> 

domains of B7-1, B7-2, and B7-H1 in the NCBI database followed by subsequent cloning and 
30 sequencing, a new B7-like gene designated B7-H2 (B7 homologue 2) was identified. In 

addition to an overall structure similarity to B7-1, B7-2, and B7-H1, B7-H2 binds ICOS and 
costimulates the proliferation and cytokine production of human T cells. Cell surface 
expression of B7-H2 protein is detected in monocyte-derived immature dendritic cells. Soluble 
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B7-H2 and immunoglobulin (Ig) fusion protein, B7-H2Ig, binds activated but not resting T 
cells and the binding is abrogated by inducible costimulator Ig (ICOSIg), but not CTLA4Ig. In 
addition, ICOSIg stains Chinese hamster ovary cells transfected with B7-H2 gene. By 
suboptimal cross-linking of CD3, costimulation of T-cell proliferation by B7-H2Ig is dose- 
5 dependent and correlates with secretion of interleukin (EL)-2, whereas optimal CD3 ligation 
preferentially stimulates DL-10 production. The results indicate that B7-H2 is a putative ligand 
for the ICOS T-cell molecule. (Blood. 2000;96:2808-2813) PMID: 11023515, UI: 20477846 

The T cell-specific cell surface receptors CD28 and CTLA4 are important regulators of 
the immune system. CD28 potently enhances those T-cell functions essential for an effective 

10 antigen-specific immune response, and CTLA4 counterbalances the CD28-mediated signals 
and thus prevents an otherwise fatal overstimulation of the lymphoid system. By generating 
monoclonal antibodies against activated human T cells, another member of this family of 
molecules, 'inducible costimulator, 1 symbolized ICOS has been identified. The ICOS-specific 
monoclonal antibody did not react with resting human peripheral blood T cells, but stained 

1 5 CD4+ and CD8+ T lymphocytes that had been activated by stimulation of the T-cell antigen 
receptor complex. Immunoprecipitations defined the ICOS antigen as a disulfide-linked dimer 
with an apparent relative molecular mass of 55 to 60 kD. Protein purification by SDS-PAGE 
indicated that ICOS is expressed on the cell surface as a homodimeric protein, with the 2 
chains differing only in their posttranslational modification. The full-length ICOS cDNA of 

20 2,641 basepairs was cloned from a MOLT-4V T lymphoblast cDNA library. Northern analysis 
revealed a single ICOS mRNA species of approximately 2.8 kb in length in activated human T 
cells. The open reading frame of ICOS mRNA encodes a protein of 199 amino acids. The 
ICOS amino acid sequence shares 24% and 17% identity, respectively, with CD28 and 
CTLA4. The predicted mature ICOS is a type I transmembrane molecule that consists of a 

25 single immunoglobulin V-like domain, stabilized by conserved cysteine residues at positions 
42 and 109; a transmembrane region of approximately 23 amino acids; and a cytoplasmic tail 
of 35 amino acids. It shows close structural resemblance to CD28 and CTLA4. The cysteine 
residue located at position 141 of CD28, also found in CTLA4, is apparently involved in 
forming the disulfide bridge between the homodimeric chains of these proteins, and is also 

30 found in ICOS at position 136. ICOS matches CD28 in potency and enhances all basic T-cell 

responses to a foreign antigen, namely proliferation, secretion of lymphokines, upregulation of 

molecules that mediate cell-cell interaction, and effective help for antibody secretion by B 

cells. Unlike the constitutively expressed CD28, ICOS has to be de novo induced on the T-cell 

surface and does not upregulate the production of interleukin-2 (IL2), but superinduces the 
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synthesis of interleukin-10 (IL10), a B-cell differentiation factor. In vivo, ICOS is highly 
expressed on tonsillar T cells, which are closely associated with B cells in the apical light zone 
of germinal centers, the site of terminal B-cell maturation 

Icos-deficient mice have been generated and it has been determined that the absence of 
5 Icos did not impair T-cell development. However, T-cell activation in terms of proliferation 
and EL2 production was impaired. Differentiated Icos -A cells were able to produce IFNG but 
not IL4 or IL2. In vivo immunization also revealed a defect in IL2 and BL4 production and a 
reduction in serum IgGl and IgE. Using allergy models, A it has been found that Icos was not 
required for Th2 cell differentiation, but rather it regulated IL4 and IL13 production. Using the 

10 experimental autoimmune encephalitis (EAE) model for multiple sclerosis, it has been found 
that Icos -A mice developed greatly enhanced disease compared with wildtype mice, even with 
a genetic background otherwise associated with resistance to EAE. Splenocytes from the 
knockout and wildtype mice produced undetectable levels of EL4 and similar levels of IL10 
and IFNG; however, cells from the Icos -A mice produced no IL13, whereas wildtype mice 

15 made abundant amounts. It has been concluded that ICOS may have an important negative 
regulatory role, through the induction of IL13, in protection against inflammatory diseases. 

It has been found that Icos-deficient mice had similar basal levels of IgM, slightly 
elevated IgG3, and reduced IgGl, IgG2a, and IgE compared to wildtype mice. Immunized 
knockout and wildtype mice, except in the presence of the highly inflammatory complete 

20 Freund's adjuvant, also had similar levels of IgM-specific antibody but reduced IgGl- and 

IgG2a-specific antibody and reduced germinal center formation. Class switching from IgM to 
IgG was restored in Icos -A mice by stimulation of CD40. 

It has been found that reduced T-cell proliferation in cells from Icos-deficient mice was 
associated with a marked decrease in expression of CD40LG, CD25, and CD69. B-cell 

25 activation and T cell-independent antibody responses were unimpaired in Icos knockout mice. 
It has been found that only basal levels of IgGl were significantly reduced in Icos -A mice; 
however, they concurred that serum IgGl and IgG2a levels were reduced, and IgE levels were 
undetectable after immunization. ELIS A assays showed that this class-switching impairment 
was associated with reduced IL4 production but not with IFNG production. 

30 Immunohistochemistry analysis determined that germinal center formation was also reduced 
in Icos knockout mice, as it is in mice deficient in Cd401g or Cd28. 
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The protein similarity information, expression pattern, cellular localization, and map 
location for the NOV3 protein and nucleic acid disclosed herein suggest that it may have 
important structural and/or physiological functions characteristic of the Immunoglobulin 
domain-containing proteins family. Therefore, the nucleic acids and proteins of the invention 
5 are useful in potential diagnostic and therapeutic applications and as a research tool. These 
include serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic 
marker, wherein the presence or amount of the nucleic acid or the protein are to be assessed. 
These also include potential therapeutic applications such as the following: (i) a protein 
therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, 

10 drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 

delivery/gene ablation), (v) an agent promoting tissue regeneration in vitro and in vivo, and 
(vi) a biological defense weapon. 

The nucleic acids and proteins of the invention have applications in the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 

1 5 present invention may have efficacy for the treatment of patients suffering from brain 

disorders including epilepsy, eating disorders, schizophrenia, ADD, and cancer; heart disease; 
inflammation and autoimmune disorders including Crohn's disease, IBD, allergies, 
rheumatoid and osteoarthritis, inflammatory skin disorders, allergies, blood disorders; 
psoriasis colon cancer, leukemia AIDS; thalamus disorders; metabolic disorders including 

20 diabetes and obesity; lung diseases such as asthma, emphysema, cystic fibrosis, and cancer; 
pancreatic disorders including pancreatic insufficiency and cancer; and prostate disorders 
including prostate cancer, as well as other diseases, disorders and conditions. 

The novel nucleic acid encoding the B7-H2-like protein of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 

25 acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV3 protein has multiple hydrophilic 

30 regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
NOV3 epitope is from about amino acids 20 to 25. In another embodiment, a contemplated 
NOV3 epitope is from about amino acids 40 to 42. In other specific embodiments, 
contemplated NOV3 epitopes are from about amino acids 48 to 55, 60 to 75, 90 to 120, 145 to 
180, 230 to 250 and 270 to 290. 



WO 02/081510 



PCT/US02/01467 



NOV4 

NOV4 includes two novel B7-Hl-like proteins. The disclosed proteins have been 
named NOV4a and NOV4b. 



NOV4a 

A disclosed NOV4a nucleic acid (designated as CG561 10_01), encodes a novel B7- 
Hl-like protein and includes the 4582 nucleotide sequence (SEQ ID NO:19) shown in Table 
4A. An open reading frame for the mature protein was identified beginning with an ATG 
codon at nucleotides 10-12 and ending with a TAA codon at nucleotides 887-889. Putative 
untranslated regions downstream from the termination codon and upstream from the initiation 
codon are underlined in Table 4A, and the start and stop codons are in bold letters. 



Table 4A. NOV4a Nucleotide Sequence (SEQ ED NO:19) 

TCCAGAAAGA TQAGGATATTTGCTGTCTTTATATTCATGACCTACTQGCATTTG 

TTCCCAAGGACCTATATGTGGTAGAGTATGGTAGC 

AGACCTGGCTGCACTAATTGTCTATTGGGAAATGG 

CTGAAGGTTCAGCATAGTAGCTACAGACAGATC . 
TTCAGATCACAGATGTGAAATTGCAGGATGCAGGGGTC 

GCGAATTACTGTGAAAGTCAATGC C CCATAC^CAAAATCAACCAAAGAATTTrGGTTGTGGATC CAGTCACCTCT 
GAACATGAACTGACATGTCAGGCTGAGGGCTACCCCAATC 

TGAGTGGTAAGACCACCACCACCAATTCCAAGAGAGAGGAGAAGCTTTTCAATGT 

CACAACAACTAATGAGATTTT CTACTG CACTTTTAGGAGATTAGATCC TGAGGAAAACCATACAGCTGAATTGGTC 

ATCCCAGAACTACCTCTGGCACATCCTCCAAAT^ 

TTGGTGTAGCAC TGACATT CATCTTCCGTTTAAGAGAAGGGAG^ 

TACAAACTCAAAGAAGCAAAGTGGTAAGAATATCAGAAGGT^ 

AAGCAATAACAAAGAGAAATCCATCAGTCATAATCTCCTCTCCTTTO 

GCTAACAGAAGAACTCCTCCACCGTCTGAGGAGGTTT^ 

TCTTCTGTTGCCCTGCACCCTAGCAGCTCCTTG^ 

ATTCTAAAATATTGTGTGTC^GTATTGTAATACT^^ 

C C CTTGC CATTAC CAAAGAGAGAG AGAGAGAGAGAG AGAGAAATACTAGAATTTATC CTCATTTTACAGT AGAGAA 

AACAGAGGGTCAAGAAGATAATGTAAAGTGCCCAAGAACACA^ 

AGCCTAACCACAGACCCTTACTCTTAACCCATCT 

GGCAGAAAAACCTC^TCCAGGTTATTGAACTAAGAAGAAAGTTATATTAAGGTTTCTAATTTTTTTA^ 

GAAACCAAACTTAAGAATGAGCCCAAGTTTAAAGCAGT^ 

TGGCCCATAGCATC^TCTGTGTTGTAAAGCTAAGTAGCAAATGTTGTO 

AATTTGCTC^GGACTGAGGGGTTTTCCAGGATATCATGTAAGGATAATTGGGT^ 

CTCATTTCAAATTTATCATTTATCAT^ 

CCAGACCACTTCCCATGAAATTAATATACTATT^^ 

TGGAACTTCTGATCTTCAAGCAGGGATTCTC^C^ 

AGGAATGGGCCCGTGGGATGCAGGCAATGTGGGACTTAAAAGGCCCAAGCACTGAAAATG 

GAGGAGGAGAATGAAGAAAGATGGAGT CAAACAGGGAGCCTGGAGGGAGACCTTGATACTTTCAAATG CCTGAG 

GCTCATCGACGCCTGTGACAGGGAGAAAGGATACTTCTGAACAAGGAGC CTC CAAGCAAATCATCCATTG CTCATC 

CTAGGAAGACGGGTTGAGAATCCCTAATTTGAGGGTCAGTTCCTC 
CAATTTGTTTTCTGCATGACTGAGAGTCT 

TTTGAGTCTGTGAGGTCTTCTTGTCATC^ 

TTACAATTTTGTCGCCAAACTAAACTTGCTGC 

GTGCTTGGTCTCCTCTATAACTACAAGTAT^ 

CTTTATTTAACCCATTAATACTCTGGTTGACCTAATCTTATTCTCAGACCTCAAGTGTCTGTG 
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ATTTAAATATCAGCTTTACAATTATGTGGTAGCCT^ 

GATAACCACTATTATTTTACCCATCGTAC^GCTGAGGAAGCAAACAGATTAAGT 
GCAGACCTCAGACTGCCACCCACTGTCCTTTTATAATACAACT 
TTCAAAAACCATTTATTAAGTGCCC 
CAAAGTACCTGTCCTCAAGGAGCTCATAGTATAA^ 

GTGTCATAGCATAAGGATGATGCGAGGGGAAAACCCGAGCAGTGTTGCCAAGAGGAG 
TGGGACGGTTGGATATACTTAAAC^TCTTAATAATCAGAGTAATTTTCATTO 
TAACCCTGAAAAATAACACTGGAATTCCTTTTC 
ATGCTTGTTTATATAGTGTCTGGTATTGTTTAACAGTTCTGT^ 

ATAC CTTTCCATGATTCAAAATTCAAAAGATCCCATGGGAGATGGTTGGAAAAT CTC CAC TTCAT CCTCCAAGCCA 

TTC^GTTTCCTTTCCAGAAGCAACTGCTACTGCCTTTCATTCATATGTTC 

ATGTATGTTAAAAGCACGTATTTTTAAAATTTTTTTC 

TATTTTTATTTATTTTAGTGTTTCTTATATAGCAGATGGAATGAATTTGAAG 

TTCTTTGTITCTAAGTTATCTTC 

ACATATAGATTTAGAGAACCACGkTTTC 

AAAGGAGACCCATGGGCTCTCCAGGGTGCAC 

TGACAGAATCATGTCTGGAACTTTTGTTTTCTGC 

AATCAC^TTTTCTTTCTGGAAATTCCGGCAGTGTACCTTGACTGCTAGCTACCCTGTGCC^GAAAAGCCTCATTCG 

TTGTGCTTGAACCCTTGAATGCCACCAGCTGT 

ATTCAGATGCCCTGGGAGATCCCAGAGTTTCCCT 

TGGCTTTGCCACATGTCAAGGCTGAAGAAAC^ 

ATTTGTACAGTAATTGGTGTGACAGTGTTCTTTGTGTGAATTACAGGCAAGAATTO 

TCTACTCAGTCTATTCCTAAGTCCTAACTC 

ATGTTTCATCGTAAATGGCATAGGCAGAGATGATAC^ 

ATTTAATAAAATATTCTTATTTATTTTGTT^ 

TAAAATGTTCAGTTTAACATCC 



The nucleic acid sequence of NOV4a maps to chromosome 9 has 672 of 873 bases 
(76%) identical to a gb:GENBANK-ID:AF317088|acc:AF3 17088.1 mRNA from Mus 
musculus (Mus musculus B7-H1 protein mRNA, complete cds) (E == 8.5e' 106 ). 

The NOV4a polypeptide (SEQ ED NO:20) is 290 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 4B. The SignalP, Psort and/or 
Hydropathy results predict that NOV4a has a signal peptide and is likely to be localized to the 
plasma membrane with a certainty of 0.4600. In alternative embodiments, a NOV4a 
polypeptide is located to the endoplasmic reticulum (membrane) with a certainty of 0.1000, 
the endoplasmic reticulum (lumen) with a certainty of 0.1000, or outside of the cell with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV4a peptide between 
amino acid positions 18 and 19, i.e. at the dash in the sequence LNA-FT. 



Table 4B. Encoded NOV4a Protein Sequence (SEQ ID NO:20) 

MRIFAVFIFMTYWHLLNAFTVTV^ 

LKVQHS S YRQRARLLKDQL SLGNAALQ I TDVKLQDAGVYRCMI S YGGADYKRITVKVNAP YNKINQRILVVDP 
VTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTO 

HTAELVI PELPLAHPPNERTHLVI LGAI LLCLGVALTF I FRLRKGRMMDVKKCG IQDTNS KKQSDTHLEET 



The NOV4a amino acid sequence has 202 of 290 amino acid residues (69%) identical 
to, and 236 of 290 amino acid residues (81%) similar to, the 290 amino acid residue 
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ptnr:TREMBLNEW-ACC:AAG18509 protein from Mus musculus (Mouse) (PD-1-LIGAND 
PRECURSOR) (E = 3.0e 106 ). 

NOV4a is expressed in at least the following tissues LPS treated dendritic cells, LPS 
treated monocytes and macrophages, brain, cervix, ovary, pituitary gland, placenta, uterus, 
5 whole organism. This information was derived by determining the tissue sources of the 

sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV4a are listed in Tables 

4C. 

10 



Table 4C: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13376571 


109 


A>G 


37 


Thr>Ala 


13376572 


242 


A>G 


81 


Tyr>Cys 


13374882 


263 


T>C 


88 


Leu>Ser 


13376573 


346 


A>G 


116 


Ile>Val 


13376574 


578 


T>C 


193 


Val>Ala 



NOV4b 

A disclosed NOV4b nucleic acid(designated as CG561 10-04), which is a splice variant 
15 of NOV4a, includes the 745 nucleotide sequence (SEQ ID NO:21) shown in Table 4D. An 
open reading frame for the mature protein was identified beginning with an ATG codon at 
nucleotides 1-3 and ending with a TAG codon at nucleotides 535-537. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions 
are underlined and found upstream from the initiation codon and downstream from the 
20 termination codon. 



Table 4D. NOV4b Nucleotide Sequence (SEQ ID NO:21) 

ATOAGGATM 

CCAAGGACCTATATGTGGTAGAGTATGGTAGCA 
ATTAGACCTGGCTGCACTAATTGTCTATTGG 

GAGGAAGACCTGAAGGTTCAGCATAGTAGCTACAGACAGAGGGCCCGGCTGTTGAAGGACCAGCTCTCCC 

TGGGAAATGCTGCACTTCAGATCACAGATGTGAAATTC 

CTATGGTGGTGCCGACTACAAGCGAATTACTGTGAAAGTCAATC 

ATTTTGGTTGTGGATCCAGTCACCTCTGAACATGAACTGACATC 

AAGTCATCTGGACAAGCAGTQACCATCAAGTCCTGAGTGGAGATO 

QAATTGGTCATCCCAQAACTACCTCTQGCACATCCTC 
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CCATCTTATTATGCCTTGGTGTAGCACTGACATTCATCTTCCGTOT 
GAAAAAATGTGGCATCCAAGATACAAACTCAAAG7VAGCAAAGTGG 



The nucleic acid sequence of NOV4b maps to chromosome 9 and has 530 of 530 bases 
(100%) identical to a gb:GENBANK-ID:AF233516|acc:AF233516.1 mRNA from Homo 
sapiens (Homo sapiens PD-l-ligand precursor, mRNA, complete cds) (E = 2.8e" 160 ). 

A NOV4b polypeptide (SEQ ID NO:22) is 178 amino acid residues and is presented 
using the one letter code in Table 4E. Signal P, Psort and/or Hydropathy results predict that 
NOV4b contains a signal peptide and is likely to be localized outside of the cell with a 
certainty of 0.4180. In other embodiments, NOV4b is localized to the endoplasmic reticulum 
(membrane) with a certainty of 0.1000, the endoplasmic reticulum (lumen) with a certainty of 
0. 1 000 or the microbody (peroxisome) with a certainty of 0. 1 000. The most likely cleavage 
site for a NOV4b peptide is between amino acids 18 and 19, at: LNA-FT. 



MRI FAVF I FMTYWHLLNAFTVTVPKDLYVVE 
QHSSYRQRARLLKDQLSLGNAALQITDVKl^ 

LTCQAEGYPKAEVIWTSSDHQVLSGD 



The NOV4b amino acid sequence have 177 of 177 amino acid residues (100%) 
identical to, and 177 of 177 amino acid residues (100%) similar to, the 290 amino acid residue 
ptnr:SPTREMBL-ACC:Q9NZQ7 protein from Homo sapiens (Human) (B7-H1 (PD-1- 
LIGAND PRECURSOR)) (E = 1.8e 92 ). 

NOV4b is expressed in at least the following tissues: mammalian tissue, uterus. 
Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence of NOV4b. 

NOV4a and NOV4b are very closely homologous as is shown in the amino acid 
alignment in Table 4F. 



Table 4E. Encoded NOV4b Protein Sequence (SEQ ID NO:22) 



Table 4F. Amino Acid Alignment of NOV4a and NOV4b 
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aalivywemedkgllqfvhgeedlkvqhssyrqrarllkdqlslggaalq 
aalivywemedkSiiqfviigeedlkvqhssyrqr^^ 



NOV4a 
NOV4b 



NOV4a 
NOV4b 



110 

.J.. 



120 



130 



140 



150 
•1 



i tdvklqdag vyrcm i s ygg ad ykrit vkv^apytgki gqr i l wdpvts e 
itdvklqdagvyrcmisyggadykritvkvBapySkiBqrilwdpvtse 



150 
150 



160 170 180 190 200 
| I I 1 1. 1 ... | . . . . 1 .... | .... 1 
NOV4a Ws^^ 200 
NOV4b ^^m^^ ^^^^^^MmSMmP 17 8 

210 220 230 240 250 
....|....|....|....|....|....|....|....|....|....| 
NOV4a TTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAII^ 250 
NOV4b 178 

260 270 280 290 
....|....|....|....|....|....|....|....| 
NOV4a LGVALTF I FRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET 290 
NOV4b 178 



Homologies to any of the above NOV4 proteins will be shared by the other NOV4 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV4 is assumed to refer to both of the NOV4 proteins in general, unless otherwise noted. 

NOV4a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4G. 



Table 4G. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
<aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ref |NP 054862.11 
(NM_014143) 


B7-H1 protein 
[Homo 
sapiens] 


290 


290/290 
(100%) 


290/290 
(100%) 


e-168 


ref |NP 068693. 1| 
(NM_021893) 


programmed 
cell death 1 
ligand 1 [Mus 

musculus] 


290 


202/291 
(69%) 


236/291 
(80%) 


e-114 


dbj |BAA91966.1| 
' (AK001894) 


unnamed 
protein 
product [Homo 
sapiens] 


176 


176/176 
(100%) 


176/176 
(100%) 


le-97 


ref |NP 079515. 1| 
(NMJ)25239) 


programmed 
death ligand 
2 [Homo 
sapiens] 


273 


90/223 
(40%) 


123/223 
(54%) 


5e-34 


ref |NP 067371. 1| 
(NM_021396) 


bu t y rophi 1 i n - 
like protein 
[Mus 
musculus] 


247 


90/248 
(36%) 


132/248 
(52%) 


le-28 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4H. 



Table 4H. ClustalW Analysis for NOV4a 



l)NOV4a (SEQ ID NO:20) 



NP 054 
NP 068 

BAA919 
NP 079 
NP 067 



B7-H1 protein [Homo sapiens] (SEQ ID NO: 78) 
programmed cell death 1 ligand 1 [Mus musculus] 



(SEQ ID 



unnamed protein product [Homo sapiens] (SEQ ID NO: 80) 
programmed death ligand 2 [Homo sapiens] (SEQ ID NO: 81) 
butyrophilin-like protein [Mus musculus] (SEQ ID NO: 82) 



20 



NOV4a 
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ref 
dbj 
ref 
ref 



NP 054 
NP 068 
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NP 079 
NP 067 



NOV4a 



ref 
ref 
dbj 
ref 
ref 



NP 054 
NP 068 
BAA919 
NP 079 
NP 067 
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50 
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— : i 

TGSH$f 50 
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70 80 
|....|....|... 
I IQFVHGEEDLKVQiJgS 

|cni iqfvhgeedlkv^gs 
>|qviqfvageedlkpq^nfrg 




NOV4a 



ref 
ref 
dbj 
ref 
ref 



NP 054 
NP 068 
BAA919 
NP 079 
NP 067 



110 



120 



130 



140 



150 




NOV4a 



ref 
ref 
dbj 
ref 
ref 



NP 054 
NP 068 
BAA919 
NP 079 
NP 067 



160 



170 



180 



190 



200 




NOV4a 



ref 
ref 
dbj 
ref 



NP 054 
NP 068 
BAA919 
NP 079 



210 



220 



230 



240 



250 
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ref|NP 067 



NOV4a 




ref 


NP 


054 


ref 


NP 


068 


dbj 


BAA919 


ref 


NP 


079 


ref 


NP 


067 



PLSRMEPK\^3§TWPLHgp||P2c 
280 290 




230 



Tables 41 and 4J list the domain description from DOMAIN analysis results against 
NOV4. This indicates that the NOV4 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 41. Domain Analysis of NOV4 

qnl | Smart I smart 00409 , IG, Immunoglobulin IG, Immunoglobuli Q 

(SEQ ID NO: 83) 
Length = 86 residues, 98.8% aligned 

Score = 40.8 bits (94) , Expect = le-04 



Query: 24 PKDLYWE YGSNMTI ECKFPVEKQLDLAALI VYWEMEDKNI IQFVHGEEDLKVQHSS YRQ 83 

I + | | | ++I + 1+ II I + + II 
Sbjct: 1 PPSVTVKE-GESVTLSCEASGNPPPT VTWY KQGGKLIiAESGRFSVSRSG 48 

Query: 84 RARLLKDQLSLGNAALQI TDVKLQDAGVYRCMI S YGGADYK- RI TVKV 130 

11+ I I++I +1+1 11+ 1+ I 

Sbjct: 49 GNSTLTISNVTPEDSGTYTCAATNSSGSASSGTTLTV 85 



Table 4J. Domain Analysis of NOV4 

gnl 1 Smart 1 smart 004 06 , IGv, in T^i^^^Uk^li'n 

immunoglobulin V-Type IG > ImmunOglobullju 

(SEQ ID NO: 84) 
Length » 80 residues, 97.5% aligned 

Score a 35.4 bits (94), Expect = 0.005 



Query : 3 5 NMTIECKFPVEKQLDLAALIVYW- - EMEDKNI I QFVHGEEDLKVQHS S YRQRARLLKDQL 92 

++I+ II ++ I I + I + +1+ +11+ I + II 

Sb j ct : 1 SVTLSCKA- - -SGFTFSSYYVSWVRQPPGKGIiEWIiGYIGSDVSYSEASYKGRVTISKD-N 56 

Query: 93 S LGNAALQ I TDVKLQDAGVYRC 114 

I + +1 |++++*+| | I I 
Sbjct: 57 SKNDVSIiTISNIiRVEDTGTYYC 78 



Engagement of CTLA4 by B7-1 or B7-2, on the other hand, may inhibit proliferation 
and mterleukin-2 (IL2) production. Antibody against the CD28-related molecule ICOS can 
stimulate T-cell growth and induce IL10 and EL4 production. By searching an EST database 
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for B7-1 and B7-2 homologs, followed by RT-PCR of a placenta cDNA library, Dong et al. 
(1999) obtained a cDNA encoding B7H1 (B7 homolog-1). Sequence analysis predicted that 
the 290-amino acid type I transmembrane protein, which is 20% and 15% identical to B7-1 
and B7-2, respectively, has immunoglobulin V-like and C-like domains and a 30-amino acid 
5 cytoplasmic tail. Northern blot analysis detected 4.1- and 7.2-kb B7H1 transcripts most 
abundantly in heart, skeletal muscle, placenta, and lung, with weak expression in thymus, 
spleen, kidney, and liver, and no expression in brain, colon, and small intestine. Fluorescence- 
activated cell sorting (FACS) analysis demonstrated B7H1 expression on a fraction of 
monocytes and, weakly, on T and B cells. Activation significantly increased expression on 
10 both T cells and monocytes, and, to a lesser extent, on B cells. Binding analysis demonstrated 
no interaction between B7H1 and ICOS, CTLA4, or CD28. Stimulation of T cells in the 
presence of B7H1 enhanced proliferation and the preferential production of IL10 and gamma- 
interferon (IFNG), but not IL4, in an IL2-dependent manner. 

Freeman et al. (2000) also cloned B7H1, which they termed 'programmed cell death-1 
15 (PDCD1, or PD1) ligand-1,' or PDL1. Mouse Pdll is 70% identical to the human protein. 

Flow cytometric and BIAcore analyses determined that PDL1 binds to PDCD1, but not to the 
structurally similar CTLA4, CD28, or ICOS proteins. RNA blot hybridization indicated that 
PDL1 was upregulated in monocytes by treatment with IFNG and in dendritic cells and 
keratinocytes by treatment with IFNG together with other activators. In dendritic cells, B7-1 
20 and B7-2 were upregulated in parallel with PDL1 . Expression of PDL1 was also upregulated 
in B cells activated by surface Ig cross-linking. Activation of human T cells and murine Pdcdl 
+/+ T cells in the presence of PDL1 led to a decrease in proliferation and cytokine secretion, 
possibly due to the presence of a cytoplasmic immunoreceptor tyrosine-based inhibitory motif 
(TTIM)onPDCDl. 

25 By PCR and somatic cell hybrid analysis, Freeman et al. (2000) mapped the PDL1 

gene to chromosome 9. Scott (2000) mapped the B7H1 gene to chromosome 9 based on 
sequence similarity between the B7H1 sequence (GenBank GENBANK AF177937) and the 
chromosome 9 clone RP11-574F1 1 (GenBank GENBANK AL1 62253). 

Rennert et al. (1997) Int Immunol 9, 805-13: B7-1 (CD80) and B7-2 (CD86) are 
30 genetically and structurally related molecules expressed on antigen-presenting cells. Both bind 
CD28 to co-stimulate T lymphocytes, resulting in proliferation and cytokine production. The 
extracellular portions of B7-1 and B7-2 which bind to CD28 and CTLA-4 are related to Ig 
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variable (V) and Ig constant (C) domain sequences. Recent reports have described Splice 
Variant forms of B7 proteins which occur in vivo and are of unknown function Here we 

S 

describe soluble recombinant forms of B7-1 and B7-2 containing either both of the Ig-like 
extracellular domains or the individual IgV or IgC domains coupled to an Ig Fc tail. Soluble 
5 B7-1 and B7-2 bind to CD28 and CTLA-4, and effectively co-stimulate T lymphocytes 

resulting in their proliferation and the secretion of cytokines. Furthermore, the IgV domain of 
B7-2 binds CD28 and CTLA-4, competes with B7-1 and B7-2 for binding to these receptors, 
and co-stimulates T lymphocytes. Cross-linked soluble B7-2v was the most potent co- 
stimulatory molecule tested and was active at a concentration approximately 100-fold lower 
10 than cross-linked soluble B7-1 or B7-2 proteins. When bound to tosyl-activated beads, B7-2v 
was capable of sustaining multiple rounds of T cell expansion. These data complement the 
description of naturally occurring variants to suggest that T cell co-stimulation in vivo may be 
regulated by soluble or truncated forms of B7 proteins. 

Several recent studies demonstrate the importance of the co-stimulatory interaction of 
15 B7 family members like B7RP-1 (B7 Related Protein-1), B7-1 , and B7-2, with antigen 

receptors such as CD28, CTLA-4 (Cytotoxic T Lymphocyte-associated Antigen 4) and ICOS 
(Inducible Co-Stimulatory molecule). These protein interactions have been shown to be 
critical for normal T-cell activation and proliferation, B-cell stimulation and antibody 
production, immunoglobulin class switching, interleukin production, and germinal center 
20 formation. Because these events constitute critical steps in mediating proper humoral immune 
responses, their modulation may serve as potent therapeutics for immune system disorders of 
many kinds (Dong, C, et al. ICOS co-stimulatory receptor is essential for T-cell activation 
and function. Nature. 409, 97-101 (2001).; McAdam, A.J., et al. ICOS is critical for CD40- 
mediated antibody class switching. Nature. 409, 102-105 (2001).; Tafiiri, A., et al. ICOS is 
25 essential for effective T-helper-cell responses. Nature. 409, 105-109 (2001).; Yoshinaga, 

S.K., et al. T-cell co-stimulation through B7RP-1 and ICOS. Nature. 402, 827-932 (1999).) 

The B7 family members B7-1 and B7-2 interact with CD28 and constitute an essential 
T-cell co-stimulatory pathway in the initiation of antigen-specific humoral and cell-mediated 
immune response. Here, we describe a third member of the B7 family, called B7-H1 that does 
30 not bind CD28, cytotoxic T-lymphocyte A4 or ICOS (inducible co-stimulator). Ligation of 
B7-H1 co-stimulated T-cell responses to polyclonal stimuli and allogenic antigens, and 
preferentially stimulated the production of interleukin-10. Interleukin-2, although produced in 
small amounts, was required for the effect of B7-H1 co-stimulation. Our studies thus define a 
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previously unknown co-stimulatory molecule that may be involved in the negative regulation 
of cell-mediated immune responses. PMID: 10581077, UI: 20048154 

Costimulation is critical to T cell activation. On the antigen-presenting cell the key 
players are found in the extended family of B7 genes comprising cd80, cd86, B7h/B7RP-1 and 
5 B7-H1 . cd80 and cd86 encode proteins that bind to CD28 and CTLA4 on T cells. Blocking 
this pathway with the potent CTLA4-Ig fusion protein shows encouraging potential as a 
therapeutic agent. While cd80 and cd86 pathways act mainly on naive T cells, B7h/B7RP-1 
and B7-H1 seem to exert their effects on antigen-experienced lymphocytes. PMID: 1 1029388, 
UI: 20485717 

10 Engagement of CD28 (186760) by B7-1 (CD80; 112203) or B7-2 (CD86; 601020) in 

the presence of antigen promotes T-cell proliferation, cytokine production, differentiation of 
effector T cells, and the induction of BCL-X (600039) , a promoter of T-cell survival. 
Engagement of CTLA4 (123890) by B7-1 or B7-2, on the other hand, may inhibit proliferation 
and interleukin-2 (IL2; 147680) production. Antibody against the CD28-related molecule 

15 ICOS (604558) can stimulate T-cell growth and induce IL10 (124092) and IL4 (147780) 

production. By searching an EST database for B7-1 and B7-2 homologs, followed by RT-PCR 
of a placenta cDNA library, Dong et al. (1999) obtained a cDNA encoding B7-H1 (B7 
homolog-1). Sequence analysis predicted that the 290-amino acid type I transmembrane 
protein, which is 20% and 15% identical to B7-1 and B7-2, respectively, has immunoglobulin 

20 V-like and C-like domains and a 30-amino acid cytoplasmic tail. Northern blot analysis 

detected 4.1- and 7.2-kb B7-H1 transcripts most abundantly in heart, skeletal muscle, placenta, 
and lung, with weak expression in thymus, spleen, kidney, and liver, and no expression in 
brain, colon, and small intestine. Fluorescence-activated cell sorting (FACS) analysis 
demonstrated B7-H1 expression on a fraction of monocytes and, weakly, on T and B cells. 

25 Activation significantly increased expression on both T cells and monocytes, and, to a lesser 
extent, on B cells. Binding analysis demonstrated no interaction between B7-H1 and ICOS, 
CTLA4, or CD28. Stimulation of T cells in the presence of B7-H1 enhanced proliferation and 
the preferential production of IL10 and gamma-interferon (IFNG; 147570) , but not IL4, in an 
IL2-dependent manner. 

30 The protein similarity information, expression pattern, and map location for the NOV4 

protein and nucleic acid disclosed herein suggest that it may have important structural and/or 
physiological functions characteristic of the B7 family. Therefore, the nucleic acids and 
proteins of the invention are usefid in potential diagnostic and therapeutic applications and as 
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a research tool. These include serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed, as well as potential therapeutic applications such as the following: 
(i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
5 diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 

1 0 other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: brain disorders including epilepsy, eating disorders, 
schizophrenia, ADD, and cancer; heart disease; inflammation and autoimmune disorders 
including Crohn's disease, BBD, allergies, rheumatoid and osteoarthritis, inflammatory skin 
disorders, blood disorders; psoriasis colon cancer, leukemia AIDS; thalamus disorders; 

15 metabolic disorders including diabetes and obesity; lung diseases such as asthma, emphysema, 
cystic fibrosis, and cancer; pancreatic disorders including pancreatic insufficiency and cancer; 
and prostate disorders including prostate cancer, immune-mediated pathogenesis, T-cell- 
mediated diseases, multiple sclerosis, colitis, cancer, trauma, regeneration (in vitro and in 
vivo), viral/bacterial/parasitic infections and other diseases, disorders and conditions of the 

20 like. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 

25 section below. The disclosed NOV4 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV4 epitope is from 
about amino acids 40 to 45. In another embodiment, a contemplated NOV4 epitope is from 
about amino acids 52 to 55. In other specific embodiments, contemplated NOV4 epitopes are 
from about amino acids 60 to 68, 70 to 90, 1 10 to 1 12, 130 to 140, 142 to 145, 150 to 155, 157 

30 to 160, 175 to 190, 220 to 240 and 260 to 280. 
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NOV5 

NOV5 includes two novel prostasin-like proteins. The disclosed proteins have been 
named NOV5a and NOV5b. 

5 NOVSa 

A disclosed NOV5a nucleic acid (designated as CuraGen Acc. No. CG56142-01), 
encodes a novel prostasin-like protein and includes the 866 nucleotide sequence (SEQ ID 
NO:23) shown in Table 5A. An open reading frame for the mature protein was identified 
beginning with an ATG codon at nucleotides 19-21 and ending with a TGA codon at 
10 nucleotides 820-822. Putative untranslated regions downstream from the termination codon 
and upstream from the initiation codon are underlined in Table 2A, and the start and stop 
codons are in bold letters. 



Table 5A. NOVSa Nucleotide Sequence (SEQ ID NO:24) 

CCCAGCCTTGAAGACAGAA TGAGAGGGGTTTCCTGTCTCCAGGTCCTGCTCCTTCTGGTGCTC 
CCCGCATGTCCAGTCGGATCGTTGGGGGCCGGGATC 
TCGTGGGGCACACGTGTGCGGGGKK3TCGCT 
GGACTGCCAGCTGAGTACCGCGTGCGCCT^ 

CCGTGCGACGGGTGCTGCTGCCCCCGGACTACTCCGAGGACGGGGCCCGCGGCGACCTGGCACTGCTGCAGCTGCG 

TCGCCCGGTGCCCCTGAGCGCTCGCGTC^ 

CGATGCCGGK3TCACCGGCTGGGGCAGCCTC 

GGGTGCCGCTGCTGGACTCGCGCACCTGCGACGGCCTC 

TGTGCTGCCTGGGAGTCTGTGTGCCGGCTACCCCCAGGGCCACAAGGACGCCTGCCAGGTGTGCACCC^ 
CAGCCTCCGGAGTCCCCTCCCTGTGCCCAGCACCCTCCCTCCCTGAACTCCAGGACCCAGGACATCCCAACTCAGG 
CTGA.GGATCCTGGCCTCCAACCTAGAGGCACCACGCCAGGGGTCTGGAACCCTGAGAACTG AAGTCCTC 
TGGGACTTAGGCTCCTCTTTCTCCTGCAGG 



15 The nucleic acid sequence of NOV5a maps to chromosome 16 has 421 of 639 bases 

(65%) identical to a gb:GENBANK-ID:AF175522|acc:AF175522.1 mRNA from Homo 
sapiens (Homo sapiens transmembrane tryptase mRNA, complete cds) (E = 1.2e" 30 ). 

The NOV5a polypeptide (SEQ ID NO:25) is 267 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 5B. The SignalP, Psort and/or 

20 Hydropathy results predict that NOV5a has a signal peptide and is likely to be localized 
outside of the cell with a certainty of 0.6902. In alternative embodiments, a NOV5a 
polypeptide is located to the endoplasmic reticulum (membrane) with a certainty of 0.1000, 
the endoplasmic reticulum (lumen) with a certainty of 0.1000, or the lysosome (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOVSa peptide between 

25 amino acid positions 18 and 19, i.e. at the dash in the sequence ACG-QP. 
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Table SB. Encoded NOVSa Protein Sequence (SEQ ID NO:25) 

MRGVSCLQVLLLLVLACGQPRMSSRIVGGRDGRDGEWPWQA^ 
AEYRVRLGALRLGSTSPRTLSVPVRRVLLPPD^^ 

PCRVTGWGSLRPGVPLPEWRPLQGVRVPLLDSRTCDGLYHVGADVPQAERIVLPGSLCAGYPQGHK^ 
QPPQPPESPPCAQHPPSLNSRTQDIPTQAQDPGLQPRGTTPGVWNPEN 

The NOVSa amino acid sequence has 93 of 201 amino acid residues (46%) identical 
to, and 125 of 201 amino acid residues (62%) similar to, the 342 amino acid residue 
ptnr:TREMBLNEW-ACC:AAG32641 protein from Rattus norvegicus (Rat) (PROSTASIN) 
5 (E = 1.2e- 45 ). 

NOVSa is expressed in at least the following tissues: endometrium cancer tissue. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

10 Possible small nucleotide polymorphisms (SNPs) found for NOV5a are listed in Tables 

SC. 



Table 5C: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13376578 


736 


A>G 


240 


Arg>Gly 



NOVSb 

15 A disclose NOV5b nucleic acid (designated as CuraGen Acc. No. CG56142-02), 

v encodes a novel prostasin-like protein and includes the 1020 nucleotide sequence (SEQ ID 
NO:25) shown in Table 5D. An open reading frame for the mature protein was identified 
beginning with an ATG codon at nucleotides 91-93 and ending with a TAA codon at 
nucleotides 931-933. The start and stop codons of the open reading frame are highlighted in 

20 bold type. Putative untranslated regions are underlined and found upstream from the initiation 
codon and downstream from the termination codon. 



Table 5D. NOVSb Nucleotide Sequence (SEQ ID NO:25) 

AGGACTCTCCTCTCTTCTCCCTGC^ 

AGCCCAGCCTTGAAGACAGAA TGAGAGGGGTTTCCTGT^ 

TGCTGGGACTCAGGGAAGGAAGTCTGCAGCCTGCGGGCA^ 

CGGGATGGCCGGGACGGAGAGTGGCCGTGGCAGGCGAGC^ 

GGTCGCTCATCGCCCCCCAGTGGGTGCTGAC 

GTACCGCGTGCGCCTGGGGGCGCTGCGTCTGGGCTC 
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CGGGTGCTGCTGCCCCCGGACTACTCCGAGGACGGGGC^^ 

GCCCGGTGCCCCTGAGCGCTCGCGTCC^CCCGTCTGC 

CACACCATGCCGGGTGACCGGCTGGGGCAGCCTC^ 

CAAGGAGTAAGGGTGCCGCTGCTGGACTCGCGCACCTGCGACGGCCTCTACCAC 

CCCAGGCTGAGCGCATTGTGCTGCCTGGGAGTCTGTGTGCCGGCTACCCCCAGGGC 

CCAGGGTGATTCTGGGGGACCTCTGACCTGCCTGCAGTCTGGGA^ 

TGGGGCAAGGGTTGTGCCCTGCCCAACCGTCCAGGGGTCT^ 

TTGAGGCTCGCGTCAGCTTCTA ATGCT^ 

CCTCCTGGTTCATCCAGGCACCTGCCTATACCCCACATCC 



The nucleic acid sequence of NOVSbmaps to chromosome 16 has 561 of 863 bases 
(65%) identical to a gb:GENBANK-ID:HSA306593|acc:AJ306593.1 mRNA from Homo 
sapiens (Homo sapiens mRNA for marapsin (MPN gene)) (E = 4.8e' 47 ). 

The NOV5b polypeptide (SEQ ID NO:26) is 280 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 5E. The SignalP, Psort and/or 
Hydropathy results predict that NOV5b has a signal peptide and is likely to be localized 
endoplasmic reticulum (membrane) with a certainty of 0.8200. In alternative embodiments, a 
NOV5b polypeptide is located to the plasma membrane with a certainty of 0.1900, the 
endoplasmic reticulum (lumen) with a certainty of 0.1000, or the outside of the cell with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV5b peptide between 
amino acid positions 22 and 23, i.e. at the dash in the sequence TQG-RK. 



MRGVSCLQVLLLLVLGAAGTQGRKSAACGQPRMS SRIVGGRDGRDGEWPWQA5 IQHRGAHVCGGSLI APQWVLTAA 

HCFPRRALPAEYRVRLGALRLGSTSPRTL^ 

RPPPGTPCRWGWGSLRPGVPLPEWRPLQGWTOLLDS 

GDSGGPLTCLQS GS WVLVGWS WGKGCALPNRPGVYTS VATYS PWI QARVS F 

The NOV5b amino acid sequence to has 132 of 276 amino acid residues (47%) 
identical to, and 172 of 276 amino acid residues (62%) similar to, the 342 amino acid residue 
ptnr:SPTREMBL-ACC:Q9ES87 protein from Rattus norvegicus (Rat) (PROSTASDSf) (E = 
6.9e^ 7 ). 

NOV5a and NOV5b are very closely homologous as is shown in the amino acid 
alignment in Table 5F. 



Table 5E. Encoded NOV5b Protein Sequence (SEQ ID NO:26) 



Table 5F. Amino Acid Alignment of NOVSa and NOVSb 
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NOVSb 




AAGTQGRKSA 
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60 70 80 90 100 

1 I 1 I 1 1 1 1 1 1 

NOV5a Bffiffi^^ 88 
NOV5b Bffp^ 100 

110 120 130 140 150 

1 | | | | 1 | | | 1 

NOV5a "^T^^rf ^ 13 8 

N0V5b BSSHaWBS!^ 150 

160 170 180 190 200 

I I I 1 I I 1 1 1 I 

N0V5a 188 

210 220 230 240 250 

— i — l — — i — i — i — i — i — ■ 

NOVSb ^?j»ffP^ 250 

260 270 280 

N0V5a NS|TQD|l|p^ 267 



Homologies to any of the above NOV5 proteins will be shared by the other NOV5 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV5 is assumed to refer to both of the NOV5 proteins in general, unless otherwise noted. 



NOV5a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5G. 



Table 5G. BLAST results for NOV5 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


dbj |BAB08216.1| 
(AB038496) 


embryonic 

serine 
protease -1 
[Xenopus 
laevis] 


317 


76/201 
(37%) 


112/201 
(54%) 


4e-36 


qb|AAG32641.l|AF202 
076 1 (AF202076) 


prostasin 
[Rattus 
norvegicus] 


342 


85/202 
(42%) 


116/202 
(57%) 


3e-35 


sp|Q9ES87|PSS8 RAT 


Prostasin 
precursor 


342 


85/202 
(42%) 


116/202 
(57%) 


3e-35 


ref|NP 114154. 1| 
(NM_031948) 


marapsin 

[Homo 
sapiens] 


290 


85/202 
(42%) 


113/202 
(55%) 


5e-35 
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qb|AAH03851.l|AAH03 


Similar to 


339 


85/202 


117/202 


le-34 


851 (BC003851) 


protease, 




(42%) 


(57%) 






serine, 8 












(prostasin) 












[Mus 












musculus] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5H. 



1) NOV5a (SEQ 

2) dbj |BAB082 

3) gb|AAG3264 

4) sp|Q9ES87 

5) ref |NP 114 

6) gb|AAH0385 
(SEQ ID NO 



NOV5a 

dbj |BAB082 

gb|AAG3264 

sp|Q9ES87 

ref |NP 114 

gb|AAH0385 



(SEQ ID NO: 85) 



Table 5H. ClustalW Analysis of NOV5a 

ID NO:24) 

embryonic serine protease-1 [Xenopus laevis] 
prostasin [Rattus norvegicus] (SEQ ID NO: 86) 
Prostasin precursor (SEQ ID NO: 87) 
marapsin [Homo sapiens] (SEQ ID NO: 88) 

Similar to protease, serine, 8 (prostasin) [Mus musculus] 
89) 

10 20 30 40 

..|....| |..„L 

a---Mqe 

SNITTAAPPL 1 1 r* 
IG-ADGTEAijt 

ig-adgteaJs™ 

R AKAA' 

MAIiRVGSi^GQSlEA 1 !^^ ADG* 





NOV5a 
dbj |BAB082 
AA03264 
Q9ES87 
ref|NP 114 
gb|AAH0385 



gb 

sp 



NOV5a 

dbj (BAB082 

gb|AAG3264 

sp|Q9ES87 

ref |NP 114 

gb|AAH0385 



NOV5a 

dbj |BAB082 

gb|AAG3264 

sp|Q9ES87 

ref |NP. 114 

gb|AAH0385 



NOV5a 

dbj |BAB082 

gb|AAG3264 




160 



170 



180 



190 



200 
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10 



15 



20 



sp|Q9ES87 
ref |NP 114 
gb|AAH0385 



NOV5a 

dbj |BAB082 

gb|AA03264 

sp|Q9ES87 

ref|NP 114 

gb|AAH0385 



NOV5a 

dbj |BAB082 

gb|AA63264 

sp|Q9ES87 

ref |NP 114 

gb|AAH0385 




iIPKL 279 



VPSHQ 



297 



310 

I 1. 1.. 

P R-- 

P 

|SQPDGHLCNHHP^ 
ijS QPDGHLC 



2SQPDGHL' 




320 

..|....| 

GTTP 

[PSSSS 

(KLSRPljfflFLPLSj 
jQKLSRPIiPLPLS; 

KLLRF 



340 




The protein similarity information, expression pattern, and map location for the NOV5 
protein and nucleic acid disclosed herein suggest that it may have important structural and/or 

25 physiological functions characteristic of the family. Therefore, the nucleic acids and proteins 
of the invention are useful in potential diagnostic and therapeutic applications and as a 
research tool. These include serving as a specific or selective nucleic acid or protein diagnostic 
and/or prognostic marker, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed, as well as potential therapeutic applications such as the following: (i) a 

30 protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 

diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
35 therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: cardiomyopathy, atherosclerosis, hypertension, 
congenital heart defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) 
canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, cancer, trauma, 
40 regeneration (in vitro and in vivo), vira^acterial/parasitic infections, cardiomyopathy, 
atherosclerosis, hypertension, congenital heart defects, aortic stenosis , atrial septal defect 
(ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic 
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stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, 
obesity, transplantation, aneurysm, fibromuscular dysplasia, stroke, anemia, bleeding 
disorders, adrenoleukodystrophy, congenital adrenal hyperplasia, diabetes, Von Hippel-Lindau 
(VHL) syndrome, pancreatitis, hyperparathyroidism, hypoparathyroidism, SIDS, 
5 endometriosis, fertility, xerostomia, hypercalcemia, ulcers, cirrhosis, inflammatory bowel 
disease, diverticular disease, Hirschsprung's disease , Crohn's Disease, appendicitis, 
hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, 
allergies, immunodeficiencies, graft vesus host, ataxia-telangiectasia, hemophilia, 
lymphedema, tonsilitis, osteoporosis, arthritis, ankylosing spondylitis, scoliosis, tendinitis, 

10 muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia gravis, dental disease and infection, 
Alzheimer's disease, tuberous sclerosis, Parkinson's disease, Huntington's disease, cerebral 
palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, Ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, growth and 
reproductive disorders, endocrine dysfunctions, systemic lupus erythematosus, asthma, 

15 emphysema, ARDS, pharyngitis, laryngitis, hearing loss, tinnitus, psoriasis, actinic keratosis, 
tuberous sclerosis, acne, hair growth, allopecia, pigmentation disorders, cystitis, incontinence, 
renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, 
systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, vesicoureteral reflux, 
glaucoma, blindness, and hypothyroidism ventricular septal defect (VSD), valve diseases, 

20 tuberous sclerosis, scleroderma, obesity, transplantation and other diseases, disorders and 
conditions of the like. 

The novel nucleic acid encoding the prostasin-like protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 

25 generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
u Anti-NOVX Antibodies" section below. The disclosed NOV5 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 

30 contemplated NOV5 epitope is from about amino acids 30 to 35. In another embodiment, a 
contemplated NOV5 epitope is from about amino acids 40 to 45. In other specific 
embodiments, contemplated NOV5 epitopes are from about amino acids 70 to 80, 95 to 105, 
110 to 115, 140 to 150, 160 to 170, 175 to 180, 190 to 195, 220 to 225, 230 to 240, 245 to 248, 
249 to 252 and 260 to 262. 
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NOV6 

NOV6 includes three novel lysosomal acid lipase-like proteins. The disclosed proteins 
have been named NOV6a and NOV6b. 

5 

NOV6a 

A disclosed NOV6a nucleic acid (designated as CuraGen Acc. No. CG501 59-01), 
encodes a novel lysosomal acid lipase-like protein and includes the 1267 nucleotide sequence 
(SEQ ID NO:27) shown in Table 6A. An open reading frame for the mature protein was 
1 0 identified beginning with an ATG codon at nucleotides 9-10 and ending with a TAA codon at 
nucleotides 1 127-1 129. Putative untranslated regions downstream from the termination 
codon and upstream from the initiation codon are underlined in Table 6A, and the start and 
stop codons are in bold letters. 



Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:27) 

GTCCAAA ATGTGGCTGCTTTTAACAACAACTTGTTTC 

GAAAATGAAGTGAATCCTGAGGTGTGGATGAAT^ 

ATGAAGTCACCACTGAAGATGGGTATATACTCCTTGT 

AG GTCC C CGGCCAGTTGTGTATATGCAGCATGC CCTGTTTGCAGACAATGCCTACTGGCTTGAGAATTATGCTAAT 

GGAAGCCTTGGATTCCTTCTAGCAGATGCAGGTTATGATGTATGGATGGGAAACAGTCGGGGA 

GAAGACACAAAACACTCTCAGAGAGAGATGAGA 

CCCAGGAGTAATAGACTTCATTGTAAATAAAACTGGTC^ 

ACAATAGGGTTTGTAGCCTTTTCCACC^ 

CGATCTCATTCAAATATCCCACGGGCATTO 

TGGTACCAAAGGTTTCTTTTTAGAAGATAAGAAAACG^ 

TGGTTGATATGTAGCGAATTTATGTCCTTATGGGCT^ 

ATGAATTCAGAGCTTATGACTGGGGAAATGACGCTGATAATATGAAACATTA 

TGACCTGA£TGCGATGAAAGTGCCTACTC 

GCCAGGATACTCCCTCAAATCAAGAGTCTTCATTAC^ 

GGGGCCTCGATGCCCCTCAACGGATGTACAGTGAAATCATAGCTTTAATGAAGGCATATTCCTA AATC 

TTACTTTTC^TTAAAAGTTGCTTCCAAGCCCATAAGGGACTTTAGAAAAAATAG 

CCCAGCACCCTGGGGGAGATGC^CAGTGGAGTCTGTTTTCCAAGTC^ 

15 1 ~" ~~ — — — — - 

The nucleic acid sequence of NOV6a maps to chromosome 10 and has 545 of 820 
bases (66%) identical to a gb:GENBANK-ID:RNLIP|acc:X02309.1 mRNA from Rattus 
norvegicus (Rat mRNA for lingual lipase) (E = 2.5e" 71 ). 

The NOV6a polypeptide (SEQ ID NO:28) is 373 amino acid residues in length and is 
20 presented using the one-letter amino acid code in Table 6B. The SignalP, Psort and/or 

Hydropathy results predict that NOV6a has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.5500. In alternative embodiments, a NOV6a 

polypeptide is located to the outside of the cell with a certainty of 0.3700, the microbody 
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(peroxisome) with a certainty of 0.2967, or the endoplasmic reticulum (membrane) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV6a peptide between 
amino acid positions 17 and 18, i.e. at the dash in the sequence LNA-GG. 



Table 6B. Encoded NOV6a Protein Sequence (SEQ ID NO:28) 

MWLLLTTTCLICGTLNAGGFLDLE 

TGPRPVVYMQHALFADNAYWLENYANGSLGFLLADAGYDVWMGNSRGNTW SRRHKTLS ETDEKF WAFGFDEMA 

KOTLPGVIDFIVNKTGQEKLYFIGHSLGTTI^ 

311 KAVFGTKGFFLEDKKTKI ASTKICNNO 

HYNQSHPPIYDLTAMKVPTAIWAGGHDVLVTPQDVARILPQIKSLHYFKLLPD 
IALMKAYS 

s _____ _ _— — _ — 

The NOV6a amino acid sequence has 152 of 297 amino acid residues (51%) identical 
to, and 201 of 297 amino acid residues (67%) similar to, the 399 amino acid residue 
ptnr:SPTREMBL-ACC:Q16529 protein from Homo sapiens (Human) (LYSOSOMAL ACID 
LIPASE PRECURSOR) (E = 6.2e 108 ). 

10 

Possible small nucleotide polymorphisms (SNPs) found for NOV6 are listed in Table 

6C. 



Table < 


SC: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13375591 


191 


A>G 


62 


Asn>Asp 


13375592 


221 


A?G 


72 


Arg>Gly | 


13373919 


299 


G>C 


998 


Ala>Pro 


13373884 


301 


T>C 


NA 


NA 


13373921 


399 


OT 


131 


Ser>Leu 


13375593 


428 


G>A 


141 


Gly>Ser 


13375594 


735 


OA 


243 


Thr>Asn 


13375595 


867 


A>G 


287 


Asp>Gly 



15 

NOV6b 

A disclosed NOV6b nucleic acid (designated as CuraGen Acc. No. CG501 59-02), 
encodes a novel lysosomal acid lipase-like protein and includes the 1267 nucleotide sequence 
(SEQ ID NO:29) shown in Table 6D. An open reading frame for the mature protein was 
20 identified beginning with an ATG codon at nucleotides 8-1 0 and ending with a TAA codon at 
nucleotides 1 126-1 128. The start and stop codons of the open reading frame are highlighted in 



69 



WO 02/081510 



bold type. Putative untranslated regions are underlined and found upstream from the initiation 
codon and downstream from the termination codon. 



Table 6D. NOV6b Nucleotide Sequence (SEQ ID NO:29) 

GTCCAAAATGTGGCTGCTTTTAAC^ 
GATTTGGAAAATGAAGTGAATC^ 

CCAGTGAAGAGTATGAAGTCACCACTGAAGATGGGTATATACTCCTTGTC 

AACACATGCTGGGAGCACAGGTCCCCGGCCAGTTGTGTATATGC^ 

TACTGGCTTGAGAATTATCCTAATGGAAGCCTTC 

TGGGAAACAGTCGGGGAAACACTTGGTCAAGAAGACAC^^ 

GGCCTTTAGTTTTGATGAAATGGCCAAATATGATC 

GGTCAGGAGAAATTGTATTTCATTGGACATTC^^ 

TGCCTGAACTGGCACAAAGAATCAAAATGAATTTTGCCTTGGGTCCTACGA 
GGGCATTTTTACCAGGTTTTTTCTACTTCCAAATTCCATAATCAA 

TTTTTAGAAGATAAGAAAACGAAGATAGCTTCTAACAAAATCTG CAACAATAAG ATACTC TGGTTGATAT 

GTAGCGAATTTATGTCCTTATGGGCTGGATCCAACAAGAAAAATATGAATCA 

ATTCAGAGCTTATGACTGGGGAAATGGCGCTGATAATATGAAACATTACAATCAGAGT 

TATGACCTGACTGCCATGAAAGTGCCTACTGCTATTTGGGCTGGTGGACATGATGTCCTCGTAACACCCC 

AGGATGTGGCCAGGATACTCCCTCAAATCAAGAGTCTTCATTACTTTAAGCTATTGCC^ 

CTTTGATTTTGTCTGGGGCCTCGATGCCCCTC 

TATTC CTAAATGCAATGCATTTACTTTTCAATTAAAAGTTG CTTCC^ 

AATAGTAACCAACAATGAGGTTGTCCCCCAGCACCC^ 

TCAATTG 



The nucleic acid sequence of NOV6b maps to chromosome 17 and has 545 of 820 
bases (66%) identical to a gb:GENBANK-E):RNLIP|acc:X02309.1 mRNA from Rattus 
norvegicus (Rat mRNA for lingual lipase) (E = 2.5e~ 71 ). 

The NOV6b polypeptide (SEQ ID NO:30) is 373 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 6E. The SignalP, Psort and/or 
Hydropathy results predict that NOV6b has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.5500. In alternative embodiments, a NOV6b 
polypeptide is located to the outside of the cell with a certainty of 0.3700, the microbody 
(peroxisome) with a certainty of 0.2967, or the endoplasmic reticulum (membrane) with, a 
certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a NOV6b peptide between 
amino acid positions 17 and 18, i.e. at the dash in the sequence LNA-GG. 



Table 6E. Encoded NOV6b Protein Sequence (SEQ ID NO:30) 

MWLLLTTTCLICGTI^AGGFLDLENEVNPEVWMNTSE 1 1 1 YNGYPSEEYEVTTBDGYILLVDRI PYGRTHAGSTGP 
RPVVYMQHALFADNAYWLENYPNGSLGFLLADAG 

VIDFI VNKTGQEKLYFIGHSLGTTIGFVAFSTO FTRFFLLPNS 1 1 KAVFGT 

KGFFLEDKKTKIASNKICNNKILVnJICSEFM 

TAMKVPTAIWAGGHDVLVTPQDVARILPQire 
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The NOV6b amino acid sequence hasl52 of 297 amino acid residues (51%) identical 
to, and 201 of 297 amino acid residues (67%) similar to, the 399 amino acid residue 
ptnr:SPTREMBL-ACC:Q16529 protein from Homo sapiens (Human) (LYSOSOMAL ACID 
LIPASE PRECURSOR) (E = 6.2e 108 ). 

5 

NOV6c 

A disclosed NOV6c nucleic acid (designated as CuraGen Acc. No. CG501 59-04), 
encodes a novel lysosomal acid lipase-like protein and includes the 1 195 nucleotide sequence 
(SEQ ID NO:30) shown in Table 6F. An open reading frame for the mature protein was 
10 identified beginning with an ATG codon at nucleotides 8-10 and ending with a TAA codon at 
nucleotides 1 126-1 128. The start and stop codons of the open reading frame are highlighted in 
bold type. Putative untranslated regions are underlined and found upstream from the initiation 
codon and downstream from the termination codon. 



Table 6F. NOV6c Nucleotide Sequence (SEQ ID NO:30) 

GTCCAAAA TCTGGCTGCTTTTAACAACAACTTGTTTC 
GATTTGGAAAATGAAXtTGAATC 

ccagtgaagagtatgaagtcaccactgaagatgggtatatactc 

aacacatgctaggagcacaggtccccggc 

tactggcttgagaattatgctaatggaagccttgg 

tgggaaacagtcggggaaacacttggtcaagaagacacaaaacactctcagaga 

ggcctttggttttgatgaaatggccaaatatga^^ 

ggtgaggagaaattgtaottgattggacat^t cacttggcactacaatagggtttgtagcctttt c cacca 

tgcctgaactggcacaaagaatcaaaatgaattttgc 

gggcatttttaccaggttttttctacttccaaattcgataatcaagg 

tttttagaagataagaaaacgaagatagcttctaccaaaatctgcaacaataagata 

gtagcgaatttatgtccttatgggctggatccaac^^ 

tgacctgactgccatgaaagtgcctactgctatttgggctggtggacatgatgtcctcgt 

gatgtggcgaggatactccctcaaatcaagagtcttcat^ 

ttgattttgtctggggcctcgatgcccctca^ 

ttcctaaatg caatgcatttactttt cgattaaaagttg cttc caagcccataagggactttagaaaaaa 
tagtaaccaacaatgaggttgtcccccagcaacctggg^ 

AATTG ' 

15 L — — — — _— 

The nucleic acid sequence of NOV6c maps to chromosome 10 and has 557 of 827 
bases (67%) identical to a gb:GE!SBANK-ID:A01046|acc:A01046.1 mRNA from Homo 
sapiens (H.sapiens mRNA for human gastric lipase) (E = 2.5e' 71 ). 

The NOV6c polypeptide (SEQ ID NO:30) is 349 amino acid residues in length and is 
20 presented using the one-letter amino acid code in Table 6G. The SignalP, Psort and/or 

Hydropathy results predict that NOV6c has a signal peptide and is likely to be localized to the 
lysosome (lumen) with a certainty of 0.8306. In alternative embodiments, a NOV6c 
polypeptide is located to the outside of the cell with a certainty of 0.3700, the microbody 
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(peroxisome) with a certainty of 0.2944, or the endoplasmic reticulum (membrane) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV6b peptide between 
amino acid positions 17 and 18, i.e. at the dash in the sequence LNA-GG. 



Table 6G. Encoded NOV6c Protein Sequence (SEQ ID NO:30) 

MWLLLTTTCLICGTLNAGGFLDLENEVNPEVWMNTSE 1 1 1 YNGYPSEEYRVTTEDGYILLVNRI PYGRTHARSTGP 
RPVVYMQHALFADNAYWLENYANGS LGFLLADAGYDVWMGNS RGNTWSRRHKTLSETDEKFWAFGFDEMAKYDLPG 
VIDFIYNKTGQEKLYFIGHSLGTTIGFVAFSTMPELAQRIKMNFA^ 

KGFFLEDKKTKI AS TKI CNNKI LWL I CSEFMS LWAGSNKKNMNQSHPP I YDLTAMKVPTAI WAGGHDVLVTPQDVA 
RILPQIKSLHYFKLLPDWNHFDFVWGLDAPQRMYSEIIALMKAYS 



The NOV6c amino acid sequence hasl43 of 278 amino acid residues (51%) identical 
to, and 185 of 278 amino acid residues (66%) similar to, the 395 amino acid residue 
10 ptnr:SPTREMBL-ACC:Q9D798 protein from Mus musculus (Mouse) (2310051B21RIK 
PROTEIN) (E = 7.2e 99 ). 

NOV6c is expressed in at least the following tissues: pooled mammalian tissues. 
Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV6c sequence. 
15 NOV6a, NOV6b and NOV6c are very closely homologous as is shown in the amino 

acid ahgnment in Table 6H. 



Table 6BL Amino Acid Alignment of NOV6a, NOV6b and NOV6c 



VTTEDGYILLVi2RIPYGRTHARSTGPRPWYMQHALFAD|AYWLEgYAgG 
VTTEDGYILLVDRIPYGRTHAgSTGPRPWYMQHALFAD^YWLEgYj^G 
VTTEDGYILLVjSRIPYGRTHARSTGPRPVVYMQHALFAD^YWLE»SYAB|G 



20 

NOV6a 
NOV6b 
NOV6c 

25 



NOV6a 
NOV6b 
NOV6c 

30 

110 120 130 140 150 



35 


NOV6a 
NOV6b 
NOV6c 


slgflladagydvwmggsrggtwsrrhktlsetdekfwafgfdemakydl 
slgflladagydwmgBsrgStwsrrhktlsetdekfwaf§fdemakydl 
slgflladagydvwmgSsrgiStwsrrhktlsetdekfwafgfdemakydl 


150 
150 
150 






160 170 180 190 200 

— i .... 1 — . 1 .... 1 .... 1 .... 1 1 > ... 1 .... 1 .... 1 




NOV6a 


PGVIDFI^KTGQEKLYFIGHSLGTTIGFVAFSTMPELAQRIKMjJjFALGP 


200 
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NOV6b 
NOV6c 



pgvidfivgktgqeklyfighslgttigfvafstmpelaqrikmgfalgp 
pgvidfivSktgqeklyfighslgttigfvafstmpelaqrikmSfalgp 



200 
200 



NOV6a 
NOV6b 
NOV6c 



I 



210 



I 



220 
. . I . . 



I 



230 



I 



240 



250 



t i s fkyptg i ftrffllplms 1 1 kavfgtkgffled kktki astki cmki 
tisfkyptgiftrffllpSsiikavfgtkgffledkktkiasiSkicSSki 
tisfkyptgiftrffllpSsiikavfgtkgffledkktkiastkicSki 



250 
250 
250 



260 270 280 290 300 

. • »l I T| | . ... | ... . 

NOV6a ^^^^^^aN|N^^^^^»^^ 300 
NOV6b 3 00 

NOV6C ^^j^i^i^SN&fcr 65333 2 76 

310 320 330 340 350 
I I I I I I I I 1 1 



i ydltamkvptai wagghdvlvtpqdvari lpqi kslhyfkllpdwghfd 
iydltamkvptaiwagghdvlvtpqdvarilpqikslhyfkllpdwShfd 
iydltamicvptaiwagghdvlvtpqdvarilpqikslhyfkllpdwShfd 



I 



360 



I 



370 



fvwgldapqrmyseiialmkays 
fvwgldapqrmyseiialmkays 
f vwgldapqrm ys e 1 1 almkays 



Homologies to any of the above NOV6 proteins will be shared by the other NOV6 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV6 is assumed to refer to both of the NOV6 proteins in general, unless otherwise noted. 

NOV6a also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 61. 



Table 61. BLAST results for NOV6 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ref |XP 061214. 1| 
(XM 061214) 


similar to 
lipase A 
precursor; 
Lipase A, 
lysosomal 
acid, 
cholesterol 
esterase (H. 
sapiens) 

[Homo 
sapiens] 


395 


327/397 
(82%) 


327/397 
(82%) 


0.0 
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ref |XP 061221.1 1 
(XM_061221) 


similar to 

lipase A 
precursor; 
Lipase A, 
lysosomal 
acid, 
cholesterol 
esterase (H. 
sapiens) 

[Homo 
sapiens] 


395 


327/397 
(82%) 


327/397 
(82%) 


0.0 


ref |XP 061221.1 | 
(XM_061221) 


similar to 

lipase A 
precursor; 
Lipase A, 
lysosomal 
acid, 
cholesterol 
esterase (H. 
sapiens) 

[Homo 
sapiens] 


351 


307/373 
(82%) 


307/373 
(82%) 


e-174 


ref |NP 000226. 1| 
(NM_000235) 


lipase A 
precursor; 
Lipase A, 
lysosomal 
acid, 
cholesterol 
esterase 

[Homo 
sapiens] 


399 


192/370 
(51%) 


251/370 
(66%) 


e-107 


pir| |S41408 


lysosomal 
acid lipase 
(EC 3.1.1.-) 

/ sterol 
esterase (EC 

3.1.1.13) 
precursor - 
human 


399 


192/370 
(51%) 


251/370 
(66%) 


e-107 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6 J. 



Table 63. ClustalW Analysis of NOV6a 



1) NOV6a (SEQ ID NO: 28) 

2) ref |XP 061 similar to lipase A precursor; Lipase A, lysosomal 
acid, cholesterol esterase (H. sapiens) [Homo sapiens] (SEQ ID NO: 90) 

3) ref |XP 061 similar to lipase A precursor; Lipase A, lysosomal acid, 
cholesterol esterase (H. sapiens) [Homo sapiens] (SEQ ID NO: 91) 

4) ref |NP 000 similar to lipase A precursor; Lipase A, lysosomal acid, 
cholesterol esterase (H. sapiens) [Homo sapiens] (SEQ ID N0:92) 

5) pir| |S414 lipase A precursor; Lipase A, lysosomal acid, cholesterol 
esterase [Homo sapiens] (SEQ ID NO: 93) 

6) pir| |G014 lysosomal acid lipase (EC 3.1.1.-) / sterol esterase (EC 
3. 1.1. 13) precursor - human (SEQ ID NO: 94) 



NOV6a 



10 



20 



30 



40 



|....|....|....|....|....| 



50 
I 



20 
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ref 
ref 
ref 
pir 
Pir 



XP 061 
XP 061 
NP 000 
|S414 
G014 



NOV6a 



ref 
ref 
ref 
Pir 
pir 



XP 061 
XP 061 
NP 000 
|S414 
6014 



NOV6a 



ref 
ref 
ref 
pir 
pir 



XP 061 
XP 061 
NP 000 
|S414 
G014 



MKDSVKLVILHHVDHYFPTCKCIMAFGISI* 
MKDSVKLVILHHVDHYFPTCKCIMAFGIS^ 




ARS 
ARST 
ARS 

hsd: 
hsd: 
hsd: 



lsadi^ywb^a!^slgf3ladagkdvwmggsrg 

adagBdvwmgSsrg 

3 LG FL?L ADAg|d VWMGgSRG 
L AD AGgD VWMGgS RG 
SLGFgLADAGjjpWMGgSRG 



SLGFMLADAGgDVWMGgSRG 
S LGFgL ADAGJjp WMgSs RG 

slgfwladag§dvwmgBsrg 



120 
118 
150 
122 
122 
122 



160 



170 



180 



190 



200 



NOV6a 



ref 
ref 
ref 
pir 
P±r 



XP 061 
XP 061 
NP 000 
S414 
G014 



NOV6a 



ref 
ref 
ref 
pir 
pir 



XP 061 
XP 061 
NP 000 
|S414 
G014 



NOV6a 



ref 
ref 
ref 
pir 
Pir 



XP 061 
XP 061 
NP 000 
|S414 
G014 



NOV6a 



ref 
ref 
ref 
pir 
pir 



XP 061 
XP 061 
NP 000 
S414 
G014 




360 
|....|.. 



370 



380 



390 
|....|.. 



400 
••I 
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10 



15 



NOV6a 
ref|XP 061 
ref jxp 061 
ref |NP 000 
pirj |S414 
pirj |G014 



N0V6a 


ref 


XP 061 


ref 


XP 061 


ref 


NP 000 


pir 


|S414 


Pir 


|G014 




Table 6K list the domain description from DOMAIN analysis results against NOV6. 
This indicates that the NOV6 sequence has properties similar to those of other proteins known 
to contain these domains. 



20 



Table 6K Domain Analysis of NOV6 

gnl 1 Pf am 1 pf am00561 , abhydrolase , alpha/beta hydrolase 
fold catalytic domain 

(SEQ ID NO: 95) 
Length = 226 residues, 96.0% aligned 

Score = 226 bits (155) , Expect « le-11 





Query: 


111 


25 


Sbjct: 


1 




Query: 


171 


30 


Sbjct: 


48 




Query: 


231 




Sbjct: 


105 


35 


Query: 


291 




Sbjct: 


152 


40 


Query: 


351 




Sbjct: 


211 



+11 + + II I 

FDVI LFDLRGFGQS SPSDLAE - 



+ || ++ | + 
-YRFDDLAED- 



++ +++ |+|+ +| 
- LEALLDALGLDKVI LVG 47 



11 + 11 + II M + + +1 I 

HSMGGAI AAAYAAKYPE - - -RVKALVLVSAPHPALLSSRLPPRNLFGLLLANFRNRLIiRS 104 



| +|+ +| + ++ | | | 

-LKQFFLLGRPLVS- -DFLKQFEIiSSLIRFGEDDGGDGLL- -WV 151 



II +1 III + I Ml I 



I 



45 LIP B was assigned to chromosome 16 by study of somatic cell hybrids (V an Cong et 

al., 1980). Lysosomal acid lipase-A (LIPA) is the enzyme deficient in the presumably allelic 
Wolman disease and cholesterol ester storage disease. The distinct kinetic and physical 
properties of lipases A and B were defined by Warner et al. (1980). They stated that the 
natural substrate for LDPB is not known, and that it is not clear that LIPB is a lysosomal 
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hydrolase. LIPA may serve an important role in cellular metabolism by releasing cholesterol. 
The liberated cholesterol suppresses further cholesterol synthesis and stimulates esterification 
of cholesterol within the cell. Lysosomal acid lipase (LIPA, or LAL), otherwise known as acid 
cholesteryl ester hydrolase, is coded for by a gene (LIPA) on chromosome 10. 

5 Two major disorders, the severe infantile-onset Wolman disease and the milder late- 

onset cholesteryl ester storage disease (CESD), are seemingly caused by mutations in different 
parts of the LIPA gene. Wolman et al. (Pediatrics 28: 742-757,1961) described 3 sibs in whom 
involvement of the viscera was an important feature and death occurred at the age of about 3 
months. Xanthomatous changes were observed in the liver, adrenal, spleen, lymph nodes, bone 

10 marrow, small intestine, lungs and thymus, and slight changes were found in the skin, retina, 
and central nervous system. The adrenals were calcified. Death was thought to be due to 
intestinal malabsorption resulting from involvement of the gut. The parents, Persian Jews, 
were cousins. Lipids in the plasma were normal or moderately elevated. Several features 
suggested that the entity is distinct from hypercholesterolemia and the hyperlipidemias (q.v.). 

15 Three cases, the first from the U.S.A., were reported by Crocker et al. (Pediatrics 35: 627-640, 
1965), who gave no information on ethnicity. The relatively nonspecific clinical picture 
includes poor weight gain, vomiting, diarrhea, increasing hepatosplenomegaly with abdominal 
protuberance, and death by nutritional failure by 2 to 4 months of age. Foam cells are found in 
bone marrow and vacuolated lymphocytes in peripheral blood, as in Niemann-Pick disease 

20 (257200). Diffuse punctate calcification of the adrenals is typical. Disseminated foam cell 
infiltration is found in many organs. Great increases in cholesterol are found in the organs. 
Konno et al. (Tohoku J. Exp. Med. 90: 375-389, 1966) reported a Japanese family with 3 
affected sibs. Spiegel-Adolf et al. (Confin. Neurol. 28: 399-406, 1966) reported 3 affected sibs 
in an American family. 

25 Patrick and Lake (Nature 222: 1067-1068, 1969) demonstrated deficiency of an acid 

lipase (cholesteryl ester hydrolase; EC 3.1.1.13 ) which apparently leads to the progressive 
accumulation of triglycerides and cholesterol esters in lysosomes in the tissues of affected 
persons. Lough et al. (Arch. Path. 89: 103-110, 1970) described an affected infant of Greek 
ancestry in whom calcified adrenals were demonstrated on the 5th day of life. Young and 

30 Patrick (Arch. Dis. Child. 45: 664-668, 1970) commented on the existence of cases with the 
same biochemical and histologic changes as in the acute infantile form but with later onset and 
a much less fulminant course. One of their cases was alive and well at age 8 years, showing no 
clinical abnormality other than moderate hepatomegaly. The same enzyme is deficient in all 
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these cases. Hence, they suggested the term 'acid lipase deficiency 1 for the whole group, with 
Wohnan disease as the designation for the acute infantile form. Burton and Reed (Am. J. Hum. 
Genet. 33: 203-208, 1981) demonstrated material crossreacting with antibodies to acid lipase 
in fibroblasts of 3 patients with Wolman disease and 3 with cholesterol ester storage disease. 
5 Quantitation of the CRM showed normal levels in both cell types. Enzyme activity was 

reduced about 200-fold in Wolman disease fibroblasts and 50- to 100-fold in cholesterol ester 
storage disease cells. Presumably, cholesterol ester storage disease is a disorder allelic to 
Wolman disease (Assmann and Fredrickson: Acid lipase deficiency (Wolman's disease and 
cholesteryl ester storage disease).In: Stanbury, J. B.; Wyngaarden, J. B.; Fredrickson, D. S.; 

10 Goldstein, J. L.; Brown, M. S. : Metabolic Basis of Inherited Disease. New York: McGraw- 
Hill (pub.) (5th ed.) 1983. Pp. 803-819.), but experiments such as cell-fusion studies have not, 
to my knowledge, been done to establish this as fact. Supporting the allelic nature of Wolman 
and cholesteryl ester storage diseases is the occurrence of possible genetic compounds, i.e., 
cases of intermediate severity (Schmitz and Assmann: Acid lipase deficiency: Wolman disease 

15 and cholesteryl ester storage disease.In: Scriver, C. R.; Beaudet, A. L.; Sly, W. S.; Valle, D. : 
The Metabolic Basis of Inherited Disease. New York: McGraw-Hill (pub.) (6th ed.) 1989. Pp. 
1623-1644.). 

In both Wolman disease and cholesteryl ester storage disease, Chatterjee et al. (Clin. 
Genet. 29: 360-368, 1986) demonstrated that renal tubular cells shed in the urine are laden 

20 with cholesteryl esters and triacylglycerol and that LIPA is lacking in these cells. Yoshida and 
Kuriyama (Lab. Animal Sci. 40: 486-489, 1990) described lysosomal acid lipase deficiency in 
rats. Roytta et al. (Clin. Genet. 42: 1-7, 1992) reported the case of an affected 1-month-old girl 
on the Aland Islands, the first published Scandinavian example of Wolman disease. Skin 
biopsy showed cytoplasmic accumulations identical to those noted in 2 Aland Islander sibs 

25 who died at the age of about 3 months during the 1950s. Genealogic analyses showed that the 
2 families had ancestors from the same restricted area as well as common ancestors during the 
17th century. The parents of the 2 affected sibs were bom on a small island and were related to 
each other 'in many different ways. 1 Schiff et al. (Am. J. Med. 44: 538-546, 1968) described 
cholesterol ester storage disease of the liver in teenage brother and sister whose livers were 

30 orange in color. Four younger sibs showed milder changes. The parents were not known to be 
related. Tissue accumulation of cholesterol esters and triglycerides occurs in both this disease 
and Wolman disease. The chemical and enzymatic abnormalities are similar. The marked 
difference in phenotypic expression is unexplained but is comparable to the difference 
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between Hurler and Scheie syndromes, the late infantile and adult forms of metachromatic 
leukodystrophy, and the classic and visceral forms (A and B) of Niemann-Pick disease. Each 
of these is presumably a pair of allelic disorders. 

In contrast to Wolman disease, cholesterol ester storage disease is relatively benign; 
however, in 1 sibship 3 sisters died of acute hepatic failure at the ages of 7, 9, and 17 years 
(Beaudet et al., J. Pediat. 90: 910-914, 1977). Accumulation of neutral fats and cholesterol 
esters in the arteries predispose affected persons to atherosclerosis. Hypercholesterolemia is 
common. Massive hepatomegaly and hepatic fibrosis may lead to esophageal varices. 
Lysosomal acid lipase A, the enzyme deficient in both Wolman disease and this disorder, is 
one of three acid lipase isozymes. The role of Upases B and C is unknown. Besley et al. (Clin. 
Genet. 26: 195-203, 1984) reported the first patient observed in Ireland. Then aged 39, with 
hepatomegaly and sea-blue histiocytes in the bone marrow, the patient had suffered from 
recurring periods of general malaise and diarrhea since age 21. Desai et al. (Am. J. Med. 
Genet. 26: 689-698, 1987) made the prenatal diagnosis of this disorder by demonstration of 
deficient lysosomal acid lipase activity in cultured amniocytes from an at-risk fetus. The 
findings in the affected fetus at 17 weeks were described. Massive lysosomal cholesterol and 
lipid accumulation was demonstrated in fetal hepatocytes, adrenal cells, and 
syncytiotrophoblasts. Of particular note was the finding of extensive necrosis in the fetal 
adrenal glands. Necrosis of the adrenal may precede the calcification observed later in these 
patients. Cagle et al. (Am. J. Med. Genet. 24: 71 1-722, 1986) concluded that patients with 
CESD are at risk for the development of pulmonary hypertension. Such was recognized in a 
15-year-old patient who died at age 18. Di Bisceglie et al. (Hepatology 11: 764-772, 1990) 
could demonstrate no significant changes in serum lipoprotein concentrations or liver 
histopathology after 12 months or more of treatment with lovastatin, a cholesterol-lowering 
agent. Yokoyama and McCoy (J. Inherit. Metab. Dis. 15: 291-292, 1992) observed some 
improvement with combined cholestyramine and lovastatin therapy. Koch et al. (Cytogenet. 
Cell Genet 25: 174, 1979; Somat Cell Genet 7: 345-358, 1981) assigned lysosomal acid 
lipase A to chromosome 10 by human-Chinese hamster somatic cell hybrids. Judging from the 
close concordance with GOT1 (138180), these loci may be close together on the long arm of 
10. Lipase A is encoded by chromosome 19 in mouse (Koch et al., 1981). 

Soluble glutamate oxaloacetate transaminase (138180) is also on chromosome lOq in 
man and 19 in mouse. By fluorescence in situ hybridization, Anderson et al. (Genomics 15: 
245-247, 1993) mapped the LIPA locus to 10q23.2-q.23.3. It was clearly distinct from the 
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locus for pancreatic lipase (246600) at 10q26.1. Anderson and Sando (J. Biol. Chem. 266: 
22479-22484, 1991) reported that the amino acid sequence of LAL as deduced from the 2.6-kb 
cDNA nucleotide sequence is 58% identical to that of human gastric lipase, which is involved 
in the preduodenal breakdown of ingested triglycerides. Aslanidis et al. (Genomics 20: 329- 
5 331, 1994) summarized the exon structure of the LIPA gene, which consists of 10 exons, 
together with the sizes of genomic EcoRI and SacI fragments hybridizing to each exon. The 
DNA sequence of the putative promoter region was presented. Anderson et al. (Proc. Nat. 
Acad. Sci. 91 : 2718-2722, 1994) isolated and sequenced the gene for LIPA. They found that it 
is spread over 36 kb of genomic DNA. the 5-prime flanking region is GC-rich and has 

10 characteristics of a 'housekeeping' gene promoter. Aslanidis et al. (Genomics 33: 85-93,1996) 
provided evidence that a strikingly more severe course of Wolman disease is caused by 
genetic defects of LAL that leave no residual enzyme activity. In a CESD patient, a G-to-A 
transition at position -1 of the exon 8 splice donor site resulted in skipping of exon 8 in 97% of 
the mRNA originating from this allele, while 3% was spliced correctly, resulting in full-length 

15 LAL enzyme. 

Pagani et al. (Hum. Molec. Genet. 5: 1611-1617,1996) described the molecular basis of 
CESD in 3 patients. They identified mutations by sequence analysis of LAL cDNA and 
genomic DNA. The role of the mutations as the direct cause of the disease was confirmed by 
measuring the LAL enzymatic activity of extracts from cells transfected with LAL mutants. 

20 The 3 CESD patients were found to be compound heterozygotes. Pagani et al. (1996) 

identified 3 different missense mutations, 2 splicing defects, and a null allele. Du et al. (Hum. 
Molec. Genet. 7: 1347-1354, 1998) produced a mouse model of lysosomal acid lipase 
deficiency by a null mutation produced by targeting disruption of the mouse gene. 
Homozygous knockout mice produced no Lipl mRNA, protein, or enzyme activity. The 

25 homozygous deficient mice were born in mendelian ratios, were normal appearing at birth, and 
followed normal development into adulthood. However, massive accumulation of triglycerides 
and cholesteryl esters occurred in several organs. By 21 days, the liver developed a yellow- 
orange color and was up to 2 times larger than normal. The accumulated cholesteryl esters and 
triglycerides were approximately 30-fold greater than normal. The heterozygous mice had 

30 approximately 50% of normal enzyme activity and did not show lipid accumulation. Male and 
female homozygous deficient mice were fertile and could be bred to produce progeny. This 
mouse model is the phenotypic model of human CESD and a biochemical and histopathologic 
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mimic of human Wolman disease. ALLELIC VARIANTS (selected examples) .0001 
CHOLESTERYL ESTER STORAGE DISEASE [LIPA, LEU179PRO] 

In a family with 2 children affected with CESD, Maslen and Hlingworth (m. J. Hum. 
Genet. 53 (suppl.): A926, 1993) found compound heterozygosity for a 72-bp deletion 
5 corresponding to amino acids 254-277 in the allele inherited from the father, and a T-to-C 
transition at position 639 that resulted in substitution of a proline for leucine at position 179 in 
the allele inherited from the mother. .0006 WOLMAN DISEASE [LIRA, TYR22TER] In a 
Japanese patient with Wolman disease, Fujiyama et al. (Hum. Mutat. 8: 377-380, 1996) 
identified a tyr22-to-ter mutation of the LIPA gene. The female patient had an umbilical cord 
10 herniation at birth. At about 30 days after birth, she showed abdominal distention with 

hepatosplenomegaly and frequent episodes of diarrhea and vomiting. Abdominal computed 
tomography revealed massive hepatosplenomegaly and enlargement of the adrenal glands with 
calcification. Anemia and hepatic failure progressed rapidly and she died at age 114 days. The 
parents were first cousins. An older sister had died with similar symptoms 80 days after birth. 

1 5 The protein similarity information, expression pattern, cellular localization, and map 

location for the NOV6 protein and nucleic acid disclosed herein suggest that the NOV6 
lysosomal acid lipase-like proteins may have important structural and/or physiological 
functions characteristic of the Lysosomal Acid Lipase family. Therefore, the nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications and as 

20 a research tool. These include serving as a specific or selective nucleic acid or protein 

diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These also include potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 

25 therapy (gene delivery/gene ablation), (v) an agent promoting tissue regeneration in vitro and 
in vivo, and (vi) a biological defense weapon. 

The nucleic acids and proteins of the invention have applications in the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: severe 
30 infantile-onset Wolman disease and the milder late-onset cholesteryl ester storage disease 
(CESD), obesity, diabetes, Von Hippel-Lindau (VHL) syndrome, and pancreatitis as well as 
other diseases, disorders and conditions. The novel nucleic acid encoding the polydom-like 
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protein of the invention, or fragments thereof, are useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV6 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV6 epitope is from 
about amino acids 40 to 60. In another embodiment, a contemplated NOV6 epitope is from 
about amino acids 70 to 80. In other specific embodiments, contemplated NO V6 epitopes are 
from about amino acids 90 to 95, 110 to 140, 150 to 152, 155 to 157, 240 to 250, 270 to 280, 
310 to 315 and 320 to 325. 

NOV7 

A disclosed NOV7 nucleic acid (alternatively referred to herein as CG56140-01) 
encodes a novel tryptase 4-like protein and includes the 1608 nucleotide sequence (SEQ ID 
NO:33) shown in Table 7A. An open reading frame for the mature protein was identified 
beginning with an ATG codon at nucleotides 1-3 and ending with a TGA codon at nucleotides 
1279-128 1 . Putative untranslated regions are underlined in Table 7A, and the start and stop 
codons are in bold letters. 



Table 7A. NOV7 Nucleotide Sequence (SEQ ID NO:33) 

ATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTCGGGCTGGACTCGGGAAGCCGGAGGCCTGCGGCC 

ACCGGGAAATTCACGCGCTGGTGGCGGGCGGAGTGGAGTCOT 

CCTGAGGAGACGCCACCGATGTGGAGGGAGCCTGCTC 

AACAGTCGTTACAAAGTGCAGGACATCATTGTGAA 

TGAGACTGGCCTCTTCTGTCACCTAC^TGCGTACATCCAGCCCATTTGCATCGAGTCTTCCACCTTCAACTTCGT 

GCACCGGCCGGACTGCTGGGTGACCGGCTGGGGGTTAAT^ 

CTCCGGGAAGCACAGGTCACCATCTTAAACAACACCAGGTGTAATTACCT 

TGATCTGGGATTCCATGTTTTGTGCTGGTGCT 

CTTGGTCTGTGACAAGGATGGACTGTGK3TATCAGGTTC 

CGGCCTGGTGTCTACACCAACATCAGTGTGTACTTCCACTC 

CAAACCCCTCCCCAGCTGTTGCTGCTCCTTGC 

AGAAACTGTGAGGCTGCAGTGGGGACCACAGTATTGGCT 

TGGGACTGCCTGCTGGATCAGATTCCGGCCCCTTT 

TGCCTTACAGAGCTTTCTGTGGACCTAAGGGGTTTCGTGGACAACTCCCTCCTCTTCACT 
CAAGACCCCACCTGAACTCCTAAATTGTT^ 
GGAAAGATAATTGATGGAAGAGCAGTAGTACTTCAGTGTC 
GGAGKSAAATGCTCCCAGTGCTCCCATCCT^ 

TCACTC CAATGGTTGAC CTAAAAC CAGGACATGGGTGCGGTAGTTTATCTGGAAGGTGATC C CAGGAAGCAAAGAT 

GAGAAAGTGGAGAAACCAAGGCAGGAAAGGCACAAATGCCAATC 

ATCCTGTGGGGGCTTCAGCATTGG^ 

C CACAAGTTGAGGGAGGTC CTTGGGG CATGGTATGATG CCC CAGAGCTCTAGCAGC C CCTAGGTGAGGCTGTGGG C 
AC C CAGGCAGC T 
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The nucleic acid sequence of NOV7 maps to chromosome 16 and invention has 587 of 
853 bases (68%) identical to a gb:GENBANK-ID:AB031329|acc:AB031329.1 mRNA from 
Homo sapiens (Homo sapiens esp-1 mRNA for eosinophil serine protease, complete cds) (E = 
5 5.7e 58 ). 

The NOV7 polypeptide (SEQ ID NO:34) is 426 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 7B. The SignalP, Psort and/or 
Hydropathy results predict that NOV7 has a signal peptide and is likely to be localized 
lysosome (lumen) with a certainty of 0.5500. In alternative embodiments, a NOV7 
10 polypeptide is located to the outside of the cell with a certainty of 0.3700, the plasma 
membrane with a certainty of 0.1900, or the endoplasmic reticulum (membrane) with a 
certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a NOV7 peptide between 
amino acid positions 19 and 20, i.e. at the dash in the sequence GLG-KP 



Table 7B. Encoded NOV7 Protein Sequence (SEQ ID NO:34) 



MGARGALLLALLLAI^GLGKPEACGHRE IHALVAGGVE S ARGRWPWQAS LRLRRRHRCGGS LLSRRWVLS AAH 
CFQNS RYKVQD 1 I VNPDALGVLRNDIALLRLAS S VTYNAYI QP I C I E S S TFNFVHRPDCWVTGWGLI S PSGTP 
LPPPYNLREAQWILNNTRCNYLFEQ 

WGMDCGQPNRPGVYTNI SVYFHWIRRVMSHSTPRPNPS PAVAAPCPAVGSLTPAAILSAPETVRLQWGPQYWL 
TSSGLWALQGQGWDCLLDQIPAPFVSFANKYVCM 

PGFCCEQQHPLVIS IGKI IDGRAWL Q CVRGVGRHGLGVP V7RKC S Q C S HPRVPNHTN ARC S 



15 

The NOV7 amino acid sequence has 105 of 199 amino acid residues (52%) identical 
to, and 140 of 199 amino acid residues (70%) similar to, the 305 amino acid residue 
ptnr:SPTREMBL-ACC:Q9JHJ7 protein from Mus musculus (Mouse) (TRYPTASE 4) (E = 
6.5e 73 ). 

20 NOV7 is expressed in at least the following tissues: pancreas. This information was 

derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

NOV7 also has homology to the amino acid sequences shown in the BLASTP data 
25 listed in Table 7C. 
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Table 7C. BLAST results for NOV7 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi [15823587 ldbj| BAB 
68561. 1| (AB049453) 


testis serine 
protease-1 

[Mus 
musculus] 


322 


143/252 
(56%) 


179/252 
(70%) 


7e-77 


gi|l2855280|dbj |BAB 
30277.1 | (AK016509) 


putative [Mus 
musculus] 


282 


143/252 
(56%) 


179/252 
(70%) 


3e-76 


gi | 11055972 |ref |NP 


tryptase 4; 
protease, 
serine, 21 
{testisin) 

[Mus 
musculus] 


324 


125/251 
(49%) 


167/251 
(65%) 


le-67 


065233.2| 
(NM_020487) 


gi 1 12839280 |dbj |BAB 
24495.1 | (AK006271) 


putative [Mus 
musculus] 


296 


124/251 
(49%) 


166/251 
(65%) 


le-66 


gi | 8777606 | gb | AAF79 
020. 1| (AF058301) 


testisin 

[Homo 
sapiens] 


312 


126/255 
(49%) 


163/255 
(63%) 


2e-63 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7D. 



Table 7D. ClustalW Analysis of NOV7 
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1) NOV7 testis serine protease-1 [Mus musculus] (SEQ ID NO: 34) 

2) gi | 1582358 putative [Mus musculus] (SEQ ID NO: 96) 

3) gij 1285528 tryptase 4; protease, serine, 21 (testisin) [Mus musculus] 
(SEQ ID NO: 97) 

4) gi | 1105597 tryptase 4; protease, serine, 21 (testisin) [Mus musculus] 
(SEQ ID NO: 98) 

5) gi 1 1283928 putative [Mus musculus] (SEQ ID NO: 99) 

6) gij 8777606 testisin [Homo sapiens] (SEQ ID NO: 100) 

10 20 30 40 50 





NOV7 




gi 


1582358 




gi 


1285528 




gi 


1105597 


10 


gi 


1283928 




gi 


8777606 


15 


NOV7 




gi 


1582358 




gi 


1285528 




gi 


1105597 




gi 


1283928 


20 


gi 


8777606 



NOV7 

gij 1582358 
gij 1285528 
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gi | 1105597 
gi j 1283928 
gi j 8777606 



NOV7 



gi 
gi 
gi 
gi 
gi 



1582358 
1285528 
1105597 
1283928 
8777606 



NOV7 



gi 
gi 
gi 
gi 
gi 



1582358 
1285528 
1105597 
1283928 
8777606 



NOV7 



gi 
gi 
gi 
gi 
gi 



1582358 
1285528 
1105597 
1283928 
8777606 



NOV7 



gi 
gi 
gi 
gi 
gi 



1582358 
1285528 
1105597 
1283928 
8777606 



NOV7 



gi 
gi 
gi 
gi 
gi 



1582358 
1285528 
1105597 
1283928 
8777606 



S 141 
S 122 
3RYL 129 




210 



220 



230 



240 



250 




TVRLQWGPQYW 291 
322 
282 
324 
296 

.wgLPgjGgv - 312 



400 



360 370 380 390 

....|....|....|....|....|....|....|....|....|....| 
LTS SGLWALQGQGWDCLLDQIPAPFVS FANKYVCMFKLMPYRAFCGPKGF 341 

322 

282 

-- 324 

296 

312 



410 420 430 440 450 

....|....|....|....|....|....|....|....|....|....| 
NOV7 RGQLPPLHSCPVQAKTPPELLNCYPGFCCEQQHPLVIS IGKI IDGRAWIi 391 

gi 1582358 322 

gi 1285528 282 

1105597 324 

1283928 296 



gi 
gi 
gi 



8777606 312 



NOV7 

gi | 1582358 



460 470 480 
....|....|....|....|....|....|....| 
QCVRGVGRHGLGVPWRKCSQCSHPRVPNHTNARCS 426 
322 
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gi 
gi 
gi 
gi 



1285528 282 

1105597 324 

1283928 296 

8777606 312 



10 



Tables 7E and 7F list the domain description from DOMAIN analysis results against 
NOV7. This indicates that the NOV7 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 7E. Domain Analysis of NOV7 

qnl 1 Smart 1 smart00020 , Tryp_SPc, Trypsin-like serine 
protease 

(SEQ ID NO: 101) 
Length » 230 residues, 99.6% aligned 
Score =» 220 bits (560), Expect « le-58 





, Query: 


33 


15 


Sbjct : 


2 




Query: 


80 




Sbjct: 


62 


20 






Query: 


130 




Sbjct: 


122 


25 


Query: 


190 




Sbjct: 


177 



VAGGVE S ARGRW P WQ AS LRLRR - RHRCGGS LLS RRWVLS AAHC FQNSR 79 

+ 111+ I +111 11+ I II lllll+l llll+llll I 

I VGGSEANI GS FPWQVSLQYRGGRHFCGGSLI S PRWVLTAAHCVYGSAPS S I RVRLGSHD 61 
YKVQDI IVNPDALGV- LRNDIALLRLASSVTYNAYIQPI CI ESSTFNFVHR 129 

II +IM+ + II + ++ IM + II + l 

LSSGEETQTVKVSKVIVHPNYNPSTYDNDIALLKLSEPVTLSDTVRPICLPSSGYNVPAG 121 



I KIM I I I I 



Minimi 



I I M III 

RAYSGGPAI TDNMLCAGGL 176 



M I \++\ I 

'LQEVNVP I VSNATCF 
IYQVGIVSWGMD-CG< 

lllllll I + IMIIII + l I M 



Table 7F. Domain Analysis of NOV7 
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qnl|Pfamlpfam00089 , trypsin, Trypsin 

(SEQ ID NO: 102) 
Length = 217 residues, 99.1% aligned 
Score g 172 bits (436), Expect = 3e-44 





Query: 


35 


35 


Sbjct: 


3 




Query: 


79 




Sbjct: 


63 


40 






Query: 


135 




Sbjct: 


122 


45 


Query: 


195 



GGVESARGRWPWQASLRLRRRHRCGGSLLSRRWVLSAAHCFQNS 78 

II 1+ | +||| || ++ I IMII + I IIMIII + 

GGREAQAGSFPWQVSLQVSSGHFCGGSLISENWVLTAAHCVSGASSVRVVLGEHNLGTTE 62 

R YKVQDI I VNPDALGVLRNDI ALLRLAS SVTYNAYIQPI CI ESSTFNFVHRPDCWV 134' 

++ 1 + | IIIIIM I II I++ + II 

GTEQKFDVKKI IVHPNY-NPDTNDIALLKLKSPVTLGDTVRPICLPSASSDLPVGTTCSV 121 

TGWGLI S PSGTPIiPPPYNLREAQVTI LNNTRCNYLFEQPS SRSMI WDSMFCAGAEDGSVD 194 

+ni i i+i i i++ i + + + i+i im i i 

SGWGRTKNLG TSDTLQEVWPIVSRETC RS AYGGTVTDTMI CAGALGG - KD 171 

TCKGDSGGPLVCDKDGLWYQVGI VSWGMDCGQPNRPGVYTNISVYFHWI 243 

i+iiiiiiiii iiiiiii i i inn +i i ii 
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Sbjct: 172 ACQGDSGGPLVCSDG BLVGIVSWGYGCAVGNYPGVYTRVSRYLDWI 217 

Human tryptase is a structurally unique and mast cell specific trypsin-like serine 
protease. Recent biological and immunological investigations have implicated tryptase as a 
5 mediator in the pathology of numerous allergic and inflammatory conditions including rhinitis, 
conjunctivitis, and most notably asthma- A growing body of data further implicates tryptase in 
certain gastrointestinal, dermatological, and cardiovascular disorders as well. The recent 
availability of potent, and selective tryptase inhibitors, though, has facilitated the validation of 
this protease as an important therapeutic target as well. Herein, we describe the design and 

1 0 potency of four classes of selective tryptase inhibitors, of which the first three types are 

synthetic and the fourth is natural in origin: 1) peptidic inhibitors (e.g., APC-366), 2) dibasic 
inhibitors (i.e., pentamidine-like), 3) Zn(2+)-mediated inhibitors (i.e., BABIM-like), and 4) 
heparin antagonists (e.g., lactoferrin). These inhibitors have been tested in the airways and 
skin of allergic sheep. Aerosol administration of tryptase inhibitors from each structural class 

15 30 minutes before, and 4 hours and 24 hours after allergen challenge, abolishes late phase 

bronchoconstriction and airway hyperresponsiveness in a dose-dependent manner. Moreover, 
intradermal injection of APC-366 blocks the cutaneous response to antigen. These studies 
provide the essential proof-of-concept for the further pursuit of tryptase inhibitors for the 
treatment of asthma, and perhaps other allergic diseases. Results from clinical studies with the 

20 first generation tryptase inhibitor APC-366, currently in phase II trials for the treatment of 
asthma, provide additional support for a pathological role for tryptase in this disease. Notable 
advances in the area of tryptase inhibitor design at Axys Pharmaceuticals, Inc. include a novel, 
zinc-mediated, serine protease inhibitor technology (described herein), and the discovery of a 
unique class of extremely potent and selective dibasic tryptase inhibitors. Independently, an X- 

25 ray crystal structure of active tryptase tetramer complexed with 4-amidinophenyl pyruvic acid 
has been reported. It is anticipated that these discoveries will further accelerate the design of 
structurally novel tryptase inhibitors as well as the development of new drugs for the treatment 
of mast cell tryptase-mediated disorders. 

The protein similarity information, expression pattern, and map location for the NOV7 
30 protein and nucleic acid disclosed herein suggest that it may have important structural and/or 
physiological functions characteristic of the Serine Protease family. Therefore, the nucleic 
acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. These include serving as a specific or selective nucleic acid 
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or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene 
5 therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are usefid in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 

10 for treatment of patients suffering from: diabetes, Von Hippel-Lindau (VHL) syndrome , 

pancreatitis, obesity, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve 
diseases, tuberous sclerosis, scleroderma, transplantation, fertility, endometriosis, 

15 Hirschsprung's disease , Crohn's disease, appendicitis and other diseases, disorders and 
conditions of the like. 

The novel nucleic acid encoding the novel tryptase-4 protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 

20 generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV7 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 

25 contemplated NOV7 epitope is from about amino acids 10 to 15. In another embodiment, a 
contemplated NOV7 epitope is from about amino acids 20 to 25. In other specific 
embodiments, contemplated NOV7 epitopes are from about amino acids 40 to 60, 70 to 80, 80 
to 85, 120 to 160, 180 to 200, 220 to 260, 280 to 300, 340 to 360 and 420 to 430. 



30 NOV8 

A disclosed NOV8 nucleic acid (designated as CuraGen Acc. No. CG56134-01), 
encodes a novel P450-like protein and includes the 1539 nucleotide sequence (SEQ ID NO:35) 

88 



WO 02/081510 



PCT/US02/01467 



shown in Table 8A. An open reading frame for the mature protein was identified beginning 
with an ATG codon at nucleotides 1-3 and ending with a TAA codon at nucleotides 1537- 
1539. The start and stop codons are in bold letters in Table 8 A. 



Table 8A. NOV8 Nucleotide Sequence (SEQ ED NO:35) 

ATGGCGGGGCTCTGGCTGGGGCTCGTC 

GCGCCAGTCTGGTCCTGAGCCTGCTGCAGAGG 

CACGGTGGCCCGCGCCTACCCACTGGTGGGCCACGCGCTGCTC 

ATCATTGAGTACACAGAGGAATACCGCCACATGCC^ 

TTTATAATGCAGAAAATGTGGAGAATCCTGGCT^ 

TGGCCTAGTGTTAATAGAAGTTGGTGTGGTGGATGCAGATGGAGATCTGTCCAGAG 
CCTGATATATTTTTTGTAACCAGAT^ 

CACCCACTTTCCATTTTACCATTCTGGAAGATTTCTTAGATATCATGAATGAACAA 
ACTTGAAAAAGACATTAACCAAGAAGCATTTAACTGCTTTO 
GAGAAAATGGCCCAAACAGGAAATCACACTCCACTGGGAAGGCAAATGGGGGGA 
CAGCGCGGTTCTACGACCGCACTGGCCTTCTO 

AGCAACTGCCCAGGGAGGCGAAGGGAAGGAAGAACAGGAACAGGGAGTAGAAGTGGACC 

AAAGGGAGGAAGAAGAATTCTGAAATATACAAGGACAA^ 

ATGATGATTCCGAGTATGTCCGTGCAGTTTATAGAA^ 

TTGGCTTGATCTCTGGTACCTTATGTTTAAAG 

ACCAAGAGTGTCATCGCTGAACGGGCCAATGAAATGAACGCCAAT^ 

CCCCCTCC^AAAATAAACGCAGGGCCTTTCTTGACTTGCTTTTAAGTO 

TCATGAAGATATTCGAGAAGAAGTTGAGACCTTCATGTTTGAGGCTGGTGC^ 

TGTGAGCTAAAAGTGGGCGTCCTCCCCTGCTCCACCAGTGTGCCTCGGTGCTTTACGTTTGCCTTATCATGCTTTC 
TGGAGTTGGCAGATGAAATGAAATCGGAAGTTCAGCAGACTCCTCTTATGCATTTGG 

ATTCAAGGAAAGCTATTAA 



The nucleic acid sequence of NOV8 maps to chromosome 4 and has 158 of 252 bases 
(62%) identical to a gb:GENBANK-ID:AF251548|acc:AF25 1548.1 mRNA from Tribolium 
castaneum (Tribolium castaneum cytochrome P450 monooxigenase CYP4Q4 (CYP4Q4) 
mRNA, complete cds) (E = l.Se" 06 ). 

The NOV8 polypeptide (SEQ ID NO:36) is 512 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 8B. The SignalP, Psort and/or 
Hydropathy results predict that NOV8 has a signal peptide and is likely to be localized to the 
plasma membrane with a certainty of 0.6000. In alternative embodiments, a NOV8 
polypeptide is located to the Golgi body with a certainty of 0.4000, the mitochondrial 
intermembrane space with a certainty of 0.3131, or the endoplasmic reticulum (membrane) 
with a certainty of 0.3000. The SignalP predicts a likely cleavage site for a NOV8 peptide 
between amino acid positions 39 and 40, i.e. at the dash in the sequence VAS-YA 



Table 8B. Encoded NOV8 Protein Sequence (SEQ ID NO:36) 

MAGLWLGLVWQKLLLWGAAS AVSLAGAS LVLSLLQRVAS YARKWQQMRP I PTVARAYPLVGHALLMKPDGREF 

FQQIIEYTEEYRHMPLLKIWVGPVP^ 

GDLSKKPDIFFVTTYFISSTGNKWRSRRKML^ 
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TLCALD 1 1 CE KMAQTGNHTPLGRQMGGRERVTGS S ARFYDRTGLLRS S SHAQGCE WGRHGATAQGGEGKEEQE 

QGVEVDRTREEGKGRKKNSEIYKDKAGSMGKNIGAQSNDDSEYVRAVYRMS 

EGWEHKKSLQILHTFTNSVIAERANE 

VDTFMFEAGAGCNCPGSSCELKVGVLPCSTSVPRCFTFALSCFLQLADEMKSEV 
Y 



The NOV8 amino acid sequence has 57 of 131 amino acid residues (43%) identical to, 
and 77 of 131 amino acid residues (58%) similar to, the 535 amino acid residue 
5 ptnr:SWISSNEW-ACC:Q9VA27 protein from Drosophila melanogaster (Fruit fly) 
(CYTOCHROME P450 4C3 (EC 1.14.-.-) (CYPIVC3)) (E = l^e" 40 ). 

NOV8 is expressed in at least the following tissues: liver, lung. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
10 RACE sources. 



NOV8 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 8C. 



Table 8C. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 12836111 1 dbj | BAB 
23507. 1| (AK004724) 


putative [Mus 
mus cuius] 


525 


123/219 
(56%) 


149/219 
(67%) 


7e-64 


gi I 17542994 |ref|NP 


cytochrome 
P450 
[ Caenorhabdi t 
is elegans] 


511 


66/193 
(34%) 


97/193 
(50%) 


le-23 


500637. 1| 
(NM_068236) 


gi 1 17540954 |ref|NP 
502152. 1| 
(NM_069751) 


Cytochrome 
P450 
[ Caenorhabdi t 
is elegans] 


467 


67/193 
(34%) 


96/193 
(49%) 


2e-23 


gi I 17543882 |ref|NP 
502584. l| 
(NM_070183) 


cytochrome 
P450 
[Caenorhabdit 
is elegans] 


278 


66/194 
(34%) 


97/194 
(49%) 


9e-23 


gi|5263306|gb|AAC03 
111.2| (AF046010) 


family 4 
cytochrome 

P450 
[Coptotermes 
acinaciformis 
] 


501 


56/127 
(44%) 


78/127 
(61%) 


5e-21 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
15 in Table 8D. 
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Table 8D. ClustalW Analysis of NOV8 



DNOV8 (SEQ ID NO: 36) 



2) gi 

3) gi 

4) gi 

5) gi 

6) gi 



1283611 putative [Mus rausculus] (SEQ ID NO: 103) 

1754299 cytochrome P450 [Caenorhabditis elegans] (SEQ ID NO: 104) 

1754095 Cytochrome P450 [Caenorhabditis elegans] (SEQ ID NO: 105) 

1754388 cytochrome P450 [Caenorhabditis elegans] (SEQ ID NO: 106) 

5263306 family 4 cytochrome P450 [Coptotermes acinaciformis] 



(SEQ ID NO: 107) 



NOV8 

gi 1 1283611 
gi j 1754299 
gij 1754095 
gijl754388 
gi|5263306 



NOV8 

gi 1 1283611 
gi (1754299 
gij 1754095 
gi jl754388 
gi|5263306 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 




160 



170 



180 



190 



200 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 




NOV8 

gi | 1283611 



260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 

VTGSSARFYDRTGLIiRSSSHAQGCEWGRHGATAQGGEGKEEQEQGVEVDR 299 
203 
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gi | 1754299 
gi|l754095 
gi I 1754388 
gi|5263306 



185 
185 
186 
184 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 




NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 



NOV8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 




410 420 
..|....|....| 
MNANEDCR- GDGjKGS APS 
IRKAEEDWT - GAgIgPIPS 
ALSEND' 

alSIend- 



430 



440 



450 



sj^ELLVHLNNQSGEGVQNELG: 



460 



Dg|gEVDTFMFEGHDTT 

d|SSevdtfmfeghdtt 




N0V8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 




N0V8 



gi 
gi 
gi 
gi 
gi 



1283611 
1754299 
1754095 
1754388 
5263306 



N0V8 




ANVV^PBH|{22R^ 447 



610 

HFLgjL 



620 
..|.. 



630 



640 



650 



-ADEKgSEVgQT 



QAS 



507 
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10 



15 



20 



25 



30 



35 



gi 


1283611 


gi 


1754299 


gi 


1754095 


gi 


1754388 


gi 


5263306 


NOV8 


gi 


1283611 


gi 


1754299 


gi 


1754095 


gi 


1754388 


gi 


5263306 




CIGQ58 



PAILELKSTISQVLRSFKVIESDC3STC5NII 

680 



FKESY 

kree: 



660 



670 




512 

>GDL ILRPNNGI WI KLKRRHEDDP 525 

SP 511 

'AD 467 

278 

501 



The P450 gene superfamily is a biologically diverse class of oxidase enzymes; 
members of the class are found in all organisms. P450 proteins are clinically and 
toxicologically important in humans; they are the principal enzymes in the metabolism of 
drugs and xenobiotic compounds, as well as in the synthesis of cholesterol, steroids and other 
lipids. Induction of some P450 genes can also be a risk factor for several types of cancer. This 
diversity of function is mirrored in the diversity of nucleotide and protein sequences; there are 
currently over 100 human P450 forms described. Allelic forms of many cytochrome P450 
genes have been identified as causing quantitatively different rates of drug metabolism, and 
hence are important to consider in the development of safe and effective human 
pharmaceutical therapies, [reviewed in E. Tanaka, J Clinical Pharmacy & Therapeutics 
24:323-329, 1999]. 

The protein similarity information, expression pattern, and map location for the NOV8 
protein and nucleic acid disclosed herein suggest that it may have important structural and/or 
physiological functions characteristic of the P450 family. Therefore, the nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications and as 
a research tool. These include serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed, as well as potential therapeutic applications such as the following: 
(i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological defense weapon. 

The novel nucleic acid encoding the P450-like protein of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 
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acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
5 NOVX Antibodies" section below. The disclosed NOV8 protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
NOV8 epitope is from about amino acids 20 to 25. In another embodiment, a contemplated 
NOV8 epitope is from about amino acids 80 to 85. In other specific embodiments, 
contemplated NOV8 epitopes are from about amino acids 110 to 115, 140 to 145, 202 to 205, 
10 220 to 320, 330 to 335, 380 to 405, 420 to 425 and 490 to 500. 



NOV9 

A disclosed NOV9 is nucleic acid (designated as CuraGen Acc. No. CG56207-01, 
encodes a novel mitsugumin29-like protein and includes the 813 nucleotide sequence (SEQ ID 
15 NO:37) shown in Table 9A. An open reading frame for the mature protein was identified 
beginning at nucleotide 1 and ending with a TAA codon at nucleotides 805-807. Putative 
untranslated regions downstream from the termination codon are underlined in Table 9A, and 
the stop codon is in bold letters. 



Table 9A. NOV9 Nucleotide Sequence (SEQ ID NO:37) 

TCCTCACTCTCCCCCACTCCCG 
TGAGK3CCTTCTGACTCTCAA 

CTACAGCGGGGAGACAGGAGCAATGGTTCGCTGCAACAACGAA 
GGCTATCCCTTCAGGTTGCGCCGGATCCAATATGAGATC 
ACCTCATGGGGGACTTCTCTGCACCCGCCGAG 
TGCCCTAGTTATCTACCTGCGCTTCCACAA 

ACTGTCTCCTTCACCTTCTTCTGGCTGGTAGCTGCAGCTGCCTGGGGCAAGGGCCTGACCGATC 
CACGACCATCCAGCTTGACAGCAGCCATGT 

CTCTATGGGCCTGGCCAACATCTCCGTGCTCTTTGGCTTTATCAACTTCTTCCT 
GTGTTCAAGGAGACCCCGTGGCATGGACAGGGCGAGGGCCAGGACCAG 

CCAGCCAGGAGAGTGCAGCTGAGCAGGGAGCAGTGGAGAAGCAGTAAGCAGCC 

20 

The nucleic acid sequence of NOV9 maps to chromosome 3 and has 606 of 676 bases 
(89%) identical to a gb:GENBANK-ID:AB004816|acc:AB004816.1 mRNA from Gryctolagus 
cuniculus (Oryctolagus cuniculus mRNA for mitsugumin29, complete cds) (E = 2.0e" 116 ). 

The NOV9 polypeptide (SEQ ID NO:37) is 268 amino acid residues in length and is 
25 presented using the one-letter amino acid code in Table 9B. The SignalP, Psort and/or 
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Hydropathy results predict that NOV9 has a signal peptide and is likely to be localized to the 
plasma membrane with a certainty of 0.6000. In alternative embodiments, a NOV9 
polypeptide is located to the Golgi body with a certainty of 0.4000, the endoplasmic reticulum 
(membrane) with a certainty of 0.3000, or the microbody (peroxisome) with a certainty of 
5 0.3000. The SignalP predicts a likely cleavage site for a NOV9 peptide between amino acid 
positions 50 and 51, i.e. at the dash in the sequence SCG-SY. 



Table 9B. Encoded NOV9 Protein Sequence (SEQ ID NO:37) 

SSLSPTPALNVCTCGESRLVLDFG^ 
VAFGYPFRLMaQYEMPLCDEBSSSKT^ 

LVDFCVTVS FTFFWLVAAAAWGKGLTDVKGATRPS SLTAAMSVCHGEEAVCS AGATPSMGLANI S VLFGFINF j 
FLWAGNCWFVFKETPWHGQGQGQDQDQDQDQGQGPSQESAAEQGAVEKQ 

The NOV9 amino acid sequence has 223 of 268 amino acid residues (83%) identical 
10 to, and 235 of 268 amino acid residues (87%) similar to, the 264 amino acid residue 
ptnr:SPTREMBL-ACC:062646 protein from Oryctolagus cuniculus (Rabbit) 
(MTSUGUMIN29) (E = 7.9e 115 ). 

NOV9 is expressed in at least the following tissues: brain, skeletal muscle, heart. This 
information was derived by determining the tissue sources of the sequences that were included 
15 in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV9are listed in Table 

9C. 



Table 9C: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13375301 


433 


T>C 


145 


Phe>Leu 


13375302 


540 


A>G 


NA 


NA 



20 



NOV9 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 9D. 



Table 9D. BLAST results for NOV9 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi| 3077703 |db1 |BAA2 
5784. 1| (AB004816) 


mitsugumin29 
[Oryctolagus 
cuniculus] 


264 


214/270 
(79%) 


226/270 
(83%) 


e-110 
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gi | 6678874 |ref|NP 0 
32622. 1| 
(NMJ)08596) 


mitsugumin 29 
[Mua 
musculus] 


264 


201/232 
(86%) 


209/232 
(89%) 


e-107 


gi|2134413|pir| |I50 
720 


synaptophysin 
I la - chicken 


268 


102/197 
(51%) 


133/197 
(66%) 


le-52 


gi 1 12836843 | dbi |BAB 


putative [Mus 
musculus] 


285 


103/200 
(51%) 


134/200 
(66%) 


7e-52 


23831. 1| (AK005132) 


gi I 13027428 IreflNP 
076464. l| 
(NM_023974) 


synaptoporin; 
synaptorin 

[Rattus 
norvegicus] 


265 


103/197 
(52%) 


132/197 
(66%) 


2e-51 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 9E. 

Table 9E. ClustalW Analysis of NOV9 



1) NOV9 (SEQ ID NO: 38) 

2) gi (3077703 mitsugumin29 [Oryctolagus cuniculus] (SEQ ID NO:108) 
mitsugumin 29 [Mus musculus] (SEQ ID NO: 109) 
synaptophysin Ila - chicken (SEQ ID NO: 110) 

5) gi | 1283684 putative [Mus musculus] (SEQ ID NO: 111) 

6) gi 1 1302742 synaptoporin; synaptorin [Rattus norvegicus] 



3) gi |6678874 

4) gi|2134413 



(SEQ ID NO: 112) 



10 



20 



NOV9 





gi 


3077703 




gi 


6678874 


10 


gi 


2134413 




gi 


1283684 




gi 


1302742 


15 








NOV9 




gi 


3077703 




gi 


6678874 




gi 


2134413 


20 


gi 


1283684 




gi 


1302742 

t 


25 


NOV9 




gi 


3077703 




gi 


6678874 




gi 


2134413 




gi 


1283684 


30 


gi 


1302742 



NOV9 



- -SSLSPTPALNVCTCGESRL jfriDFGQ: 
MSSTESPSRAADKSPRQQVDR &LBGLR1 



msstespgrtsdksprqqvdr|llglri 



jPSDSQRG 
EPLG 

iep: 

M< 

mdpvsq||asagtf§alkep: 

- M i 





I 



50 



LFAIFAF 
LFAIFAF 
LFAIFAF 
LFA-IF-AF 
LFAIFAF 
LFAIFAF 



46 
50 
50 
15 
35 
15 




110 



120 



130 



140 



150 
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gi|3077703 
gi | 6678874 
gi | 2134413 
gi | 1283684 
gi | 1302742 



NOV9 


gi 


3077703 


gi 


6678874 


gi 


2134413 


gi 


1283684 


gi 


1302742 


NOV9 


gi 


3077703 


gi 


6678874 


gi 


2134413 


gi 


1283684 


gi 


1302742 




210 



220 



230 




IQjN _ 

IgYGSSjGYSf 
5 YGSSjGYi 






200 
200 
jSNK 164 
[QPSNK 184 
PSNK 164 



240 250 

SQgfflGQDQBQ 246 

3Qj! 244 

3Qe! 244 

SSj •RHAATSt 214 

SSejRYLSjP 234 

SS^RYLS@P 214 



290 



300 



268 
264 
264 

GSYGQVG-DYGQPQSYGQSGPT 262 

iGPTSDEFGQQP SGPT 279 

LGPTSDEPGQQP SGPT 259 



NOV9 


gi 


3077703 


gi 


6678874 


gi 


2134413 


gi 


1283684 


gi 


1302742 



• • • • I ■ 

268 

264 

264 

SFANQI 268 
SFNNQI 285 
SFNNQI 2 65 



Synaptophysin and synaptoporin are related glycoproteins: they are the major integral 
membrane proteins of a certain class of small neurosecretory vesicles, although they may also 
be found in vesicles of various non-endocrine cells [1, 2]. The polypeptide chain spans the 
membrane four times and possibly acts as an ion or solute channel. 

Recently mitsugumin29 unique to the triad junction in skeletal muscle was identified 
as a novel member of the synaptophysin family; the members of this family have four 
transmembrane segments and are distributed on intracellular vesicles. Mouse mitsugumin29 
cDNA and genomic DNA containing the gene has been isolated and analyzed. The 
mitsugumin29 gene mapped to the mouse chromosome 3 F3-H2 is closely related to the 
synaptophysin gene in exon-intron organization, which indicates their intimate relationship in 
molecular evolution. RNA blot hybridization and immunoblot analysis revealed that 
mitsugumin29 is expressed abundantly in skeletal muscle and at lower levels in the kidney. 
Immunofluorescence microscopy demonstrated that mitsugumin29 exists specifically in 
cytoplasmic regions of the proximal and distal tubule cells in the kidney. The results obtained 
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may suggest that mitsugumiii29 is involved in the formation of specialized endoplasmic 
reticulum systems in skeletal muscle and renal tubule cells. 

In skeletal muscle, excitation-contraction (E-C) coupling requires the conversion of the 
depolarization signal of the invaginated surface membrane, namely the transverse (T-) tubule, 
5 to Ca2+ release from the sarcoplasmic reticulum (SR). Signal transduction occurs at the 
junctional complex between the T-tubule and SR, designated as the triad junction, which 
contains two components essential for E-C coupling, namely the dihydropyridine receptor as 
the T-tubular voltage sensor and the ryanodine receptor as the SR Ca2+-release channel. 
However, functional expression of the two receptors seemed to constitute neither the signal- 

10 transduction system nor the junction between the surface and intracellular membranes in 
cultured cells, suggesting that some as-yet-unidentified molecules participate in both the 
machinery. In addition, the molecular basis of the formation of the triad junction is totally 
unknown. It is therefore important to examine the components localized to the triad junction. 
Here we report the identification using monoclonal antibody and primary structure by cDNA 

1 5 cloning of mitsugumin29, a novel transmembrane protein from the triad junction in skeletal 
muscle. This protein is homologous in amino acid sequence and shares characteristic structural 
features with the members of the synaptophysin family. The subcellular distribution and 
protein structure suggest that mitsugumin29 is involved in communication between the T- 
tubular and junctional SR membranes. 

20 Physiological roles of the members of the synaptophysin family, carrying four 

transmembrane segments and being basically distributed on intracellular membranes including 
synaptic vesicles, have not been established yet. Recently, mitsugumin29 (MG29) was 
identified as a novel member of the synaptophysin family from skeletal muscle. MG29 is 
expressed in the junctional membrane complex between the cell surface transverse (T) tubule 

25 and the sarcoplasmic reticulum (SR), called the triad junction, where the depolarization signal 
is converted to Ca(2+) release from the SR. In this study, we examined biological functions of 
MG29 by generating knockout mice. The MG29-deficient mice exhibited normal health and 
reproduction but were slightly reduced in body weight. Ultrastructural abnormalities of the 
membranes around the triad junction were detected in skeletal muscle from the mutant mice, 

30 i.e., swollen T tubules, irregular SR structures, and partial misformation of triad junctions. In 
the mutant muscle, apparently normal tetanus tension was observed, whereas twitch tension 
was significantly reduced. Moreover, the mutant muscle showed faster decrease of twitch 
tension under Ca(2+)-free conditions. The morphological and functional abnormalities of the 
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mutant muscle seem to be related to each other and indicate that MG29 is essential for both 
refinement of the membrane structures and effective excitation-contraction coupling in the 
skeletal muscle triad junction. Our results further imply a role of MG29 as a synaptophysin 
family member in the accurate formation of junctional complexes between the cell surface and 
5 intracellular membranes. 

The protein similarity information, expression pattern, and map location for the NOV9 
protein and nucleic acid disclosed herein suggest that it may have important structural and/or 
physiological functions characteristic of the Mitsugumin29 family. Therefore, the nucleic 
acids and proteins of the invention are useful in potential diagnostic and therapeutic 

10 applications and as a research tool. These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene 

1 5 therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are usefiil in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 

20 for treatment of patients suffering from: Wiskott-Aldrich syndrome, Aldrich syndrome, 

eczema-thrombocytopenia-immunodeficiency syndrome, thrombocytopenia, night blindness, 
amyotrophic lateral sclerosis, Batten disease, ceroid lipofuscinosis, Rett syndrome, Pick 
disease (lobar atrophy), cardiomyopathy, atherosclerosis, hypertension, congenital heart 
defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 

25 arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve 

diseases, tuberous sclerosis, scleroderma, obesity, transplantation, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 

30 neuroprotection and other diseases, disorders and conditions of the like. The nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
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suffering from: diabetes,Von Hippel-Lindau (VHL) syndrome , pancreatitis, obesity, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary 
stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 
5 scleroderma, transplantation, fertility, endometriosis, Hirschsprung's disease , Crohn's disease, 
appendicitis and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the mitsugumin 29 protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 

10 generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV9 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 

15 contemplated NOV9 epitope is from about amino acids 20 to 25. In another embodiment, a 
contemplated NOV9 epitope is from about amino acids 30 to 35. In other specific 
embodiments, contemplated NOV9 epitopes are from about amino acids 60 to 65, 75 to 105, 
145 to 155, 170 to 175, 180 to 185 and 240 to 260. 

20 NOV10 

The disclosed NOV10 nucleic acid (designated as CuraGen Acc. No. CG56127-01), 
encodes a novel micromolar calcium-activated neutral protease 1-like protein and includes the 
2542 nucleotide sequence (SEQ ID NO:39) shown in Table 10A. An open reading frame for 
the mature protein was identified beginning with an ATG codon at nucleotides 260-262 and 
25 ending with a TAA codon at nucleotides 23 1 8-2320. Putative untranslated regions 

downstream from the termination codon and upstream from the initiation codon are underlined 
in Table 10A, and the start and stop codons are in bold letters. 



Table 10A. NOV10 Nucleotide Sequence (SEQ ID NO:39) 

TTTAACGAAGGTGGAGCCTGCCTTTAC^ 

CAGCACTGCTCTTTCTCCA^ 

GAGCCTGTGGAACCTGCCCGTCTCCCCT 

AAAGGACCTCGGAAGTCTTCTAAGGAGAGTCAT 

TTCAAAGACCAGQACTTrACCACCTTC 

100 



WO 02/081510 



PCT/US02/01467 



CTGCAGCAGATTCTTCCATAGGCCAGAAGCTGC^ 

TCTACCAGGGGGTCCTCCTCACTTCATC 

TGCTXX5TTCCTGGCAGCACTGGGATCCTTGACTCAGAACCCA 

TTTCACACC^GTATGCTGGCATTncCGTOT 

CCGCCTACCTGTCCAGGGAGATAAATGCCTCTT^ 

CTGGAGAAGGCCTATGCCAAGCTCCTCGGATCCTATTCCGATCTGCACTATGGCTTCCTCGAG 

ACCTCACAGGAGGCGTGATCACCAACATCCATCTGCACTCTTC C CCTGTGGAC CTGGTGAAGGCAGTGAAGACAG C 

GACCAAGGCAGG CTC C CTGATAAC CTGTG CCACTCCAAGTGGGGTAAGTCACG AT^ 

GGGCTGGTGAGTCTCCATGCCTACACTGTGACTGGGGCTGAGCAGGTACAATACCGAAGGGGCTGG 

TCTCCCTGTGGAACCCCTGGGGCTGGGGCGAGGCCGAATGGAGAGGGCGCTGGAGTGATC 

GGAAACCTGTGATCCGCGGAAAAGCCAGCTACATAAGAAACGGGAAGATGGCGAGTTCT 

TACAATGGTGTTTTAAATCTTTTATTGCCCAAGTCTTCAATCCCTACCCTTTTCCCTGAACAT^ 

AAATAGCTTTGACAGACCCCAGGTGGGCAGGGCC^ 

AGATAATAAATTCTTTAAAAGAGAGGAAGAAAAGGAGAAGGAAT 

GTTCTGCTTGCCTTTTTGTTTACGTCTGAGTTCCTAAATCTGCCTTTCTCCCTGTTT 

GTATGGCTCAGCGTCGTCCTTGCCCTGCGCCTCTC 

AAACACTGTCCAAAGCTCAAATAATAAATTC 

GTTGTGGTTGGAGAGAGACGGAGAAAATGAGCGGAGTTCTT 

TAGGTATGCAGCAAGGTTTGGCTGGCGAGCCTCATTGGCCCCATCCCATCCCCAAGAGCOT 

CACCTCCCGCTGCCCCC^^CCAATGAAAAGAGAGA^ 

CTCTCCTCAGGACCTCCAGGGGACATGTTCTCC 

TTGCGGTCATCCCTCCGATGCTCATGTOT 

ACCTGTGGCCCCAGACTTCCTCAGAGGGATCTTCAT 

GACAGCGTCGGCAGGGTCAGCTTCCCCAGCCTGGTC 

ACCTTCCCTTCTTTATCCTAGAGACCTT^ 

GGTGAGGTTTGGGAAAAAGTATTTTAAAGTTCATATGTA AAGAAATTC 
AAAAGTGGGCAAAGGATATGAACAGACACTTCTCAAAAGAAGAC^ 
CTCACCATCftCTGGCCATCAGAGAAAC^ 
TCAATTTCGCCTCTGTTAGAGCCATTGCAACTTC 



The nucleic acid sequence of NOV10 maps to chromosome 2 and has 574 of 909 bases 
(63%) identical to a gb:GENBANK-ID:AF221129|acc:AF221 129.1 mRNA from Bos taurus 
(Bos taurus micromolar calcium-dependent neutral protease large subunit (CAPN1) mRNA, 
5 complete cds) (E = 1 .4e' 31 ). 

The NOV10 polypeptide (SEQ ID NO:39) is 686 amino acid residues in length and is 
presented using the one-letter amino acid code in Table 10B. The SignalP, Psort and/or 
Hydropathy results predict that NOV10 is likely to be localized microbody (peroxisome) with 
a certainty of 0.7480. In alternative embodiments, a NOV10 polypeptide is located to the 
10 plasma membrane with a certainty of 0.7000, the endoplasmic reticulum (membrane) with a 
certainty of 0.2000, or the mitochondrial inner membrane with a certainty of 0.1000. 



Table 10B. Encoded NOV10 Protein Sequence (SEQ ID NO:39) 

MAYYQEPSVETS I IKPKDQDFTTLRDHCLSMGRTFKDETFPAADSS IGQKLLQEKRLSNVI WKRPDLPGGPPH 
FILDDISRFDIQQGGAGDC^FLAALGSLTQNPQYRQ 

QGDKCLFVRPRHQNQE F WPCLLEKAYAKLLGS YSDLHYGFLEDALVDLTGGVITNIHLHS S PVDLVKAVKTAT 
KAGS L ITCATP SGVSHDTAQAMENGLVS LHAYTVTGAEQVQYRRGWEE 1 1 SLWNP WGWGEAEWRGRWSDGYGF 
WEETGDPRKSQLHIOCREDGEFWYLPFLYNGV^ 

HSHVPDNKFFKREEEKEKECRDETNEPSCSVLIiAFLFTSEFLNLPFSL 

VLFFS S FRNTVQS SNNKFRRNFTMTYHLS PGNYVVVAQTRRKSAEFLLRI FHFNLRMKVGMQQGLAGEPHWPH 
PIPKSFRLLLYTSRCPQPMKRETPHPTVNTSVLPVLLSSGPP 
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RFRQMiESSSLTRSPVAPDFLRGIFISraLLm^ 

FRNL S KDGKGL YLTEMEVRFGKKYFKVHM 

TheNOVIO amino acid sequence has 194 of 503 amino acid residues (38%) identical 
to, and 258 of 503 amino acid residues (51%) similar to, the 703 amino acid residue 
ptnr:SPTREMBL-ACC:Q64698 protein from Rattus norvegicus (Rat) (CALPAIN, LARGE 
(CATALYTIC) SUBUNTT (EC 3.4.22.17) (CALCIUM-ACTIVATED NEUTRAL 
PROTEINASE) (CANP) (STOMACH-SPECIFIC CALCIUM-ACTIVATED NEUTRAL 
PROTEASE LARGE SUBUNTT) (NCL2)) (E = 7.2e 80 ). 

NOV10 is expressed in at least the following tissues: pancreas, colon, skin, lung, 
breast, uterus, placenta, lymph, leukopheresis, eye, and marrow. This information was derived 
by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

NOV10 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table IOC. 



Table IOC. BLAST results for NOV10 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 14041821 |dbj I RAB 
55000. 1| (AB061518) 


stomach- 
specific 
calpain [Mus 
musculus] 


703 


174/510 
(34%) 


236/510 
(46%) 


7e-66 


gi I 9280814 |qb| AAF63 
194.2| (AF212199) 


calpain 
[Xenopus 
laevis] 


702 


204/670 
(30%) 


302/670 
(44%) 


8 

e-66 


gi|477319|pir| |A487 
64 calpain (EC 
3.4.22.17) 


large chain 
2, tissue- 
specific - 
rat 


703 


176/510 
(34%) 


236/510 
(45%) 


2e-65 


gi I 495222 |db1 |BAA03 
369. 1| (D14478) 


calpain 
[Rattus 
norvegicus] 


703 


175/510 
(34%) 


235/510 
(45%) 


2e-64 


gi|2584822|qb|AAC04 


calpain Lp82 

[Rattus 
norvegicus] 


709 


199/696 
(28%) 


311/696 
(44%) 


3e-63 


848. 1| (U96367) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 10D. 
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Table 10D. ClustalW Analysis of NOV10 



DNOV10 (SEQ ID NO: 40) 

1404182 stomach- specif ic calpain [Mus musculus] (SEQ id NO: 113) 
92 80814 calpain [Xenopus laevis] (SEQ ID NO: 114) 
477319 large chain 2, tissue-specific - rat (SEQ ID NO: 115) 
495222 calpain [Rattus norvegicus] (SEQ ID NO: 116) 
2584822 calpain Lp82 [Rattus norvegicus] (SEQ ID NO: 117) 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 




110 



120 



130 



140 



150 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

92808i4 

477319 

495222 

2584822 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



NOV10 
gi | 1404182 
gi j 9280814 
gi 1 477319 
gi j 495222 
gi j 2584822 




NOV10 

gi | 1404182 
gi j 9280814 
gi j 477319 



260 




270 
..I.. 



280 



290 



'AQAMENGj 



iHAYgVTGgEgy 



QKLVKGHAYSVTGgEEVgFgGl 
EAgT.g2KLVKGHAYSVTG|EEVg^Gi: 
EAyT^KLVKGHAYSVTG|EE^SF£iGf 
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gi | 495222 
gi I 2584822 



NOV10 
gi | 1404182 
gi | 9280814 
gi I 477319 
gi j 495222 
gi I 2584822 




292 
296 



310 



320 




330 
. I . 



340 



H3QVT 



350 

I .... I .... I . .. J 
^-LPFLYNGVIiNBl^P 329 
341 
341 
341 
341 

wstmim 346 



EDGEFW 

EDGEFWMSFSDFLKg 

edgefwmQfsdfliJS 
edgefwmsfsdflkm 

EDGEFWMSFSDFLlJp 
EDGEFWMSSBDFjSwSi 



SRLEIC 
SRLEIC 
SRLEIC 
SRLEIC 

Ileic 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



360 



370 



380 



390 



400 




NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



410 



420 



430 



440 



450 




460 



470 



480 



490 



500 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



NOV10 



Ngi 

gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



NOV10 



gi 
gi 
gi 
gi 
gi 



1404182 

9280814 

477319 

495222 

2584822 



NOV10 

gi | 1404182 
gi | 9280814 




| |....| 
^ QA RA^Bq^^^^^^ 605 
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gi | 477319 
gi I 495222 
gi | 2584822 




GTI 


Kfi 


HE 


M 


GTI 




HE 


M 


GTI 




3e 


M 




NOV10 



10 



15 



20 



gi 


1404182 


gi 


9280814 


gi 


477319 


gi 


495222 


gi 


2584822 


NOV10 


gi 


1404182 


gi 


9280814 


gi 


477319 


gi 


495222 


gi 


2584822 




25 Tables 10E and 10F list the domain description from DOMAIN analysis results against 

NOV10. This indicates that the NOV10 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 10E. Domain Analysis of NOV10 

gnl | Smart | smart00230 , CysPc, Calpain-like thiol protease 
family, Calpain-like thiol protease family (peptidase 
family C2) . Calcium activated neutral protease (large 
subunit) . 

(SEQ ID NO: 118) 
Length = 323 residues, 92.0% aligned 
Score = 253 bits (645) , Expect = 3e-68 



30 





Query: 


16 


35 


Sbjct: 


1 




Query: 


76 




Sbjct: 


58 


40 


Query: 


135 




Sbjct: 


118 


45 


Query: 


195 




Sbjct: 


177 




Query: 


252 


50 


Sbjct: 


237 



FKDQDFTTLRDHCLSMGRTFKDETFPAADSSIGQKLLQEKRLSNVIWKRPDIiPGGPPHFI 7 5 

Ml* II I) I I I III Ik II I Mill I I 

FENQDYEELRQECLEEGGLFVDPLFPAKPSSLFFSQLQRKF- - - WWKRPHEI FEDPPLI 57 
LDDI SRFDIQQGGAGDCWFLAAIX3SLTQNPQYRQKILMV- QSFSHQYAGI FRFRFWQCGQ 134 

+ II II II Mil INI +11 + +++ I II Mil* Mil* 1+ 

VGGASRTDI CQGVLGDCWLLAAliAALTLREELLARVI PKDQEFSENYAGI YHFRFWRYGK 117 
WEWIDDRLPVQGDKOJFVRPRHQNQEFWPC^ 1 94 

IMIIIIIII Ik +1 III lllllllll II I I +11 II 

WVDWIDDRLPTYNGDLLFMHSNSRN- E FW SALLE KAYAKLRGCYEALKGGS TTEALEDL 176 
TGGVITNIHLHSSPVD- - -LVKAVKTATKAGSLITCATPSGVSHDTAQAMENGLVSLHAY 251 

INI +1 I I 11+11 + 111+ 1+ +1 + + + Ml III 

TGGVAES IELKKI SKDPDELFKDLKKAFERGSLMGCS IGAGTAVEEEEQKRNGLVKGHAY 236 

TVTGAEQVQYRRGWEE 1 1 SLWNP WGWGEAEWRGRWSDGYGFWEE - TCDPRKSQLHKKRED 3 10 

+11 +1 II ++++ I II lll+ll I III I + + +1+ +1 

SVTDVREVDGRRR - Q KLLRLRNP - - WGESEWNGPWSDDSPEWRSVSAEEKKNLGLTMDDD 293 
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Query: 311 GEFW 314 
I I I I 

Sbjct: 294 GEFW 297 



Table 10F. Domain Analysis of NOV10 

gnl I Pf am|pf am00648 , Peptidase_C2, Calpain family 

cysteine protease 

(SEQ ID NO: 119) 
Length = 298sidues, 96.3 aligned 
Score = 221 bits (564), Expect = 8e-59 

10 



Query: 


35 


FKDETFPAADSSIGQKLLQEKRLSNVIWKRPDLPGGPPHFILDDISRFDIQQGGAGDCWF 


94 






1 1 + 1111 l + l 1 1 + + 1 1 1 1 i 11+ +1 1 1 1 1 III) 




Sbjct: 


2 


FVDPSFPAAPKSLGYKPLGPRG- - - 1 EWKRPHE INENPQF I VGGATRTD I CQGALGDCWL 


58 


Query: 


95 


LAALGSLTQNPQ - YRQKI LMVQS FSHQYAGI FRFRFWQCGQWVEWIDDRLPVQGDKCLF 


153 






Mil III 1 + + III UNI HIM MMMI II + III 




Sbjct: 


59 


LAAIiAS LTLNE PLLLRWPHDQS FQENYAGI FHFRFWQFGEWVDVWDDIjIiPTKDGKIiLF 


118 


Query: 


154 


VRPRHQNQEFWPCHjLEKAYAKLLGS YSDLHYGFIjEDALVDLTGGVI TNIHLHS SP - - -VD 


210 






1 +1 III MINIMI II 1 1 +11 llllll + 1+1 ++ 




Sbjct: 


119 


VHSAERN-EFWS^LEKAYAKLNGCYEALSGGSTTEALEDLTGGVCESYELKIlAPSS^^ 


177 


Query: 


211 


LVKAVKTATKAGSLITCATPSGVSHDTAQAMENGLVSLHAYTVTGAEQV^ 


270 






1 +1 + 111+ 1+ 1 1 III MI+IM ++I II ++I 




Sbjct: 


178 


LGNI I KKMLERGSLLGCS IDI TS PVDMEARMAKGLVKGHAYSVTGVKEVNYRGEGVKLIR 


237 


Query: 


271 


LWNPWGWG£ABF^Gl?F^DGYGFWEETaDPRKSQLHKKREIX^ - YLPFLYN 321 








1 II 11+ II 1 III 1 I++I 1 llllll +11+ 




Sbjct: 


238 


LRNP- - WGQVEWTGDWSDS SPDWNIVDPDEKARLQLKFEDGEFWMS FEDFLRH 288 





The predicted sequence described here belongs to the calpain protease family. The 
35 calpains, or calcium-activated neutral proteases, are nonlysosomal intracellular cysteine 
proteases (Richard, et al.). Calpain is an intracellular protease involved in many important 
cellular functions that are regulated by calcium. The mammalian calpains include 2 
ubiquitous proteins, CAPN1 and CAPN2, as well as 2 stomach-specific proteins, and CAPN3, 
which is muscle-specific. The ubiquitous eniymes consist of heterodimers with distinct large 
40 subunits associated with a common small subunit, all of which are encoded by different genes. 
The association of tissue-specific large subunits with a small subunit has not yet been 
demonstrated. The large subunits of calpains can be subdivided into 4 domains; domains I and 
m, whose functions remain unknown, show no homology with known proteins. The former, 
however, may be important for the regulation of the proteolytic activity. Domain II shows 
45 similarity with other cysteine proteases, which share histidine, cysteine, and asparagine 
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residues at their active sites. Domain IV comprises 4 EF-hand structures that are potential 
calcium-binding sites. In addition, 3 unique regions with no known homology are present in 
the muscle-specific CAPN protein, namely NS, IS 1, and IS2, the latter containing a nuclear 
translocation signal. These regions may be important for the muscle-specific function of 
5 CAPN3 (Richard, etal.). 

It was previously shown that defects in the human calpain 3 gene are responsible for 
limb girdle muscular dystrophy type 2A (LGMD2A), an inherited disease affecting 
predominantly the proximal limb muscles. To better understand the function of calpain 3 and 

10 the pathophysiological mechanisms of LGMD2A and also to develop an adequate model for 
therapy research, we generated capn3-deficient mice by gene targeting. capn3-deficient mice 
are fully fertile and viable. Allele transmission in intercross progeny demonstrated a 
statistically significant departure from Mendel's law. capn3-deficient mice show a mild 
progressive muscular dystrophy that affects a specific group of muscles. The age of 

15 appearance of myopathic features varies with the genetic background, suggesting the 

involvement of modifier genes. Affected muscles manifest a similar apoptosis-associated 
perturbation of the IkappaBalpha/nuclear factor kappaB pathway as seen in LGMD2A 
patients. In addition, Evans blue staining of muscle fibers reveals that the pathological process 
due to calpain 3 deficiency is associated with membrane alterations (Richard, et al.). 

20 

Recently, calpain was suggested to be involved in the progression of alpha-fodrin 
proteolysis and tissue destruction in the development of Sjogren syndrome (SS) (Hayashi et 
al.). SS is an autoimmune disease characterized by diffuse lymphoid cell infiltrates in the 
salivary and lacrimal glands, resulting in symptoms of dry mouth and eyes due to insufficient 

25 secretion. Although it has been assumed that a combination of immunologic, genetic and 
environmental factors may play a key role in the development of autoimmune lesions in the 
salivary and lacrimal glands, little is known about the disease pathogenesis of SS in humans. 
The 120 kDa alpha-fodrin as an important autoantigen in the development of SS in both an 
animal model and SS patients, but the mechanism of alpha-fodrin cleavage leading to tissue 

30 destruction in SS remains unclear. Tissue-infiltrating CD4+ T cells purified from the salivary 

glands of a mouse model for SS bear a large proportion of Fas ligand and the salivary gland 

duct cells possess apoptotic receptor Fas. Anti-Fas antibody-induced apoptotic salivary gland 

cells result in specific alpha-fodrin cleavage to the 120 kDa fragment in vitro. Preincubation 

with a combination of calpain and caspase inhibitor peptides could be responsible for 

35 inhibition of the 120 kDa alpha-fodrin cleavage. Thus, an increase in apoptotic protease 
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activities including calpain and caspases may be involved in the progression of alpha-fodrin 
proteolysis and tissue destruction in the development of SS (Hayashi et al.). 

It is anticipated that the novel sequence described here will have useful properties and 
functions similar to calpain proteases because of the presence of the Calpain-type cystein- 
5 protease (C2 family) domain and the homology to calpain EL 

The protein similarity information, expression pattern, and map location for the 
NOV10 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the cysteine protease family. Therefore, the 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 

10 applications and as a research tool. These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 

15 therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 

20 for treatment of patients suffering from: diabetes, Von Hippel-Lindau (VHL) syndrome, 
pancreatitis, obesity, hypercalcemia, ulcers, endometriosis, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, allergies, 
immunodeficiencies, transplantation, graft versus host disease, psoriasis, actinic keratosis, 
tuberous sclerosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine 

25 disorders, hemophilia, lymphaedema, and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding micromolar calcium-activated neutral protease- 1 
protein of the invention, or fragments thereof, are useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. These materials 
are further useful in the generation of antibodies that bind immunospecifically to the novel 
30 substances of the invention for use in therapeutic or diagnostic methods. These antibodies 
may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. The 
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disclosed NOV10 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated NOV10 epitope is from about amino acids 5 
to 90. In another embodiment, a contemplated NOV10 epitope is from about amino acids 105 
to 110. In other specific embodiments, contemplated NOV10 epitopes are from about amino 
acids 170 to 180, 230 to 310, 370 to 400, 420 to 430, 450 to 455, 460 to 465, 480 to 485, 510 
to 515, 570 to 580 and 680 to 690. 

NOV11 

A disclosed NOV11 nucleic acid (designated CuraGen Acc. No. CG56179-01) encodes 
a novel P2X2C-like protein and includes the 1422 nucleotide sequence (SEQ ID NO: 41) 
which is shown in Table 1 1 A. An open reading frame was identified beginning with an ATG 
initiation codon at nucleotides 1-3 and ending with a TGA codon at nucleotides 1420-1422. 
The start and stop codons are in bold letters in Table 1 1 A. 

Table 11A. NOV11 Nucleotide Sequence (SEQ ID NO:41) 

ATGGCCGCCGCCCAGCCCAAGTACCCCGCCGGGGCGACCGCCCGGCGCCTGGCCCGGGGCTGC 
TGGTCCGCCCTCTGGGACTACGAGACGCCCAAGGTGATCGTGGTGAGGAACCGGCGCCTGGGG 
GTCCTGTACCGCGCCGTGCAGCTGCTCATCCTGCTCTACTTCGTGTGGTACGTATTCATCGTG 
CAGAAAAGCTAC CAGGAGAGCGAGACGGGC CC CGAGAG CTC CATCATCAC CAAGGTCAAGGGG 
ATCACCACGTCCGAGCACAAAGTGTGGGACGTGGAGGAGTACGTGAAGCCCCCCGAGAGCATA 
AGGGTC<^CAACGCC^CCTGCCTCTCCGACGCCGACTGCGTGGCTGGGGAGCTGGACATCCTG 
GGAAACGGCCTGAGGACCGGGCGCTGTGTGCCCTATTACCAGGGGCCCTCCAAGACCTGCGAG 
GTGTTCGGCTGGTGCCCGGTGGAAGATGGGGCCTCTGTCAGCCAATTTCTGGGTACGATGGCC 
COUVATTTC^CCATCCTC^T 

AACATCGCCGACCGCACAGACGGGTACCTGAAGCGCTGCACGTTCGACGAGGCCTCCGACCTC 
TACTGCCCCATCTTCAAGCTGGGCTTTATC 

GCAC^CAAGGGTGGTGT(^TCGGGGTCATTATC^CTGGGACTGTGACCTGGACCTGCCTGCA 

TCGGAGTGC^CCCC^GTACTCCTTCCGGAGGCTTGACCCCAAGCACGTGCCTGCCTCGTCA 

GGCTACAACTTCAGGTTTGCCAAATACTACAAGATCAATGGCACCACCA 

AAGGCCTACGGGATCCGCATTGACGTCATTGTGCATGGACAGGCCGGGAAGTTCAGCCTGATT 

CCCACCATTATTAATCTGGCCACAGCTCTGACTTCCGTCGGGGTGGTAAGGAACCCTCTCTGG 

GGTCCCAGCGGGTGCGGGGGGTCCACCAGGCCCTTACACACCGGTCTCTGCTGGCCCCAGGGC 

TCCTTCCTGTGCGACTGGATCTTGCTAACATTCATGAACAAAAA 

AAATTTGACAAGGTGTGTACGCCGAGCCACCCCTCAGGTAGCTGGCCTGTGACCCTTGCCCGT 
GTATTGGGCCAGGCCCCTCCCGAACCCGGCCACCGCTCCGAGGACCAGCACCCCAGCCCTCCA 
TCAGGCCAGGAGGGCCAACAAGGGGCAGAGTGTGGCCCAGCCTTCCCGCCCCTGCGGCCTTGC 
CCCATCTCTGCCCCTTCTGAGCAGATGGTGGACACTCCTGCCTCCGAGCCTGCCCAAGCCTCC 
ACACCCACAGACCCCAAAGGTTTGGCTCAACTCTGA 



The nucleic acid sequence of NOV1 1 maps to chromosome 1 and has 990 of 991 bases 
(99%) identical to a gb:GENBANK-ID:AF190824|acc:AF190824.1 mRNA from Homo 
sapiens (Homo sapiens P2X2C receptor (P2X2) mRNA, complete cds) (E = 3.6e" 295 ). 

A NOV11 polypeptide (SEQ ID NO:42) is 473 amino acid residues and is presented 
using the one letter code in Table 1 IB. The SignalP, Psort and/or Hydropathy results predict 
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that NOV1 1 has a signal peptide and is likely to be localized to the mitochondrial inner 
membrane with a certainty of 0.6577. In alternative embodiments, a NOV1 1 polypeptide is 
located to the plasma membrane with a certainty of 0.6500, the microbody (peroxisome) with 
a certainty of 0.3556, or the Golgi body with a certainty of 0.3000. The SignalP predicts a 
5 likely cleavage site for a NOV1 1 peptide between amino acid positions 68 and 69, i.e. at the 
dash in the sequence SYQ-ES. 



Table 11B. NOV11 protein sequence (SEQ ID NO:42) 

MAAAQPKYPAGATARRLARGCWSALWD 

QESETGPESS I ITKVKGITTSEHKVWDVEEYVKPPES IRVHNATCLSDADCVAGELDMLGNGLRTGR 

CVPYYQGPSKTCEVFGWCPVEDGASVSQFL^ 

CTFHEASDLYCPIFKLGFIVEKAGESFTEL 

VPAS S GYNFRFAKYY KINGTTTRTLI KAYGIR IDVI VHGQAGKFSLI PTI INLATALTS VGWRNPL 
WGPSGCGGSTRPLHTGLCWPQGSFLOTWILLTFMN 

QAPPEPGHRSEDQHPSPPSGQEGQQGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKG 
LAQL 

The NOV1 1 amino acid sequence have 330 of 330 amino acid residues (100%) 
10 identical to, and 330 of 330 amino acid residues (100%) similar to, the 447 amino acid residue 
ptar:SPTREMBL-ACC:Q9UHD6 protein from Homo sapiens (Human) (P2X2C RECEPTOR) 
(E = 8.7e 248 ). 

NOV1 1 is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 

15 thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 

lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. This information was derived by detennining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, Public EST 

20 sources, Literature sources, and/or RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV1 1 are listed in Tables 
HCandllD. 



Table 11C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


273 


23 


G> A 


0.304 



Table 11D: SNPs 
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Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13374572 


1121 


T>C 


374 


Val>Ala 



NOVl 1 also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table HE. 



Table HE. BLAST results for NOV11 


a&rt a TnHpy / 

VJC11C XllUCA/ 

± ucat. j. i. icr 


ProhPi n / 

Organism 


(aa) 


TH^n t~ "i rv 
x ucn i. x l. y 

(%) 


Pnoi t* "i vpa 

tUDX Li. VCD 

(%) 


Evnpct" 


gi | 6606328 |gb| AAF19 
173.1|AF190825 1 

\ ~l j \j o c, j / 


P2X2D 
receptor 

sapiens] 


497 


473/497 
(95%) 


473/497 
(95%) 


0.0 


qi 1 7706629 IreflNP 0 
57402 . 1 | 
(NMJ)16318) 


P2X2C 
receptor ; P2X 
Receptor, 
Subunit 2 

[Homo 
sapiens] 


447 


447/473 
(94%) 


447/473 
(94%) 


0.0 | 


gi | 12643353 | sp | Q9UB 


P2X 

PURINOCEPTOR 
2 (ATP 
RECEPTOR) 

(P2X2) 
(PURINERGIC 
RECEPTOR) 


471 


447/497 
(89%) 


447/497 
(89%) 


0 

.0 


L9|P2X2 HUMAN 


gi | 5381337 |qb| AAD42 


P2X2A 
receptor 

[Homo 
sapiens] 


459 


433/483 
(89%) 


433/483 
(89%) 


0.0 

1 


947.1|AF109387 1 
(AF109387) 


gi|6606324|gb|AAF19 
171.1|AF190823 1 
(AP190823) 


P2X2B 
receptor 

[Homo 
sapiens] 


404 


360/426 
(84%) 


362/426 
(84%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 1 IF. 



Table 11F. ClustalW Analysis of NOV11 

DNOVll (SEQ ID NO: 42) 

2) gi 6606328 P2X2D receptor [Homo sapiens] (SEQ ID NO: 120) 

3) gi 544335 P2X2C receptor; P2X Receptor, Subunit 2 [Homo sapiens] (SEQ 
ID NO: 121) 

4) gi | 544335 P2X PURINOCEPTOR 2 (ATP RECEPTOR) (P2X2) (PURINERGIC 
RECEPTOR) (SEQ ID NO: 122) 

5) gi | 5381337 P2X2A receptor [Homo sapiens] (SEQ ID NO: 123) 

6) gi | 6606324 P2X2B receptor [Homo sapiens] (SEQ ID NO: 124) 
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10 



! 



20 
. I . 



30 



40 

1^ 



50 



NOV11 



gi 
gi 
gi 
gi 
gi 



6606328 

544335 

544335 

5381337 

6606324 



lMAAAQPKYPAGATARRLARGCWSALWDYETPKVIVVR|RRLGVLYRAVOL 
MAAAQ PKY P AG AT ARRLARG C W SAL WD YE T P KV I WRwRRLG VL YRAVQL 
M a z\ a nDTfVD a ms. tts. pp t . a p nnui o t\ t jA7nvp.TPPn?TAnrpSDPT.a\7T.vp7\A7r>T. 



maaaqpkypagatarrlargcwsalwdyetpkvivvrgrrlgvlyravql 
iviaaa qpicypaga tarrlargcwsalwdyetpkviwrSrrlgvlyravql 
rrlargcwsalwdyetpkviwrgrrlgvlyravql 
maaaqpkypagatarrlargcwsalwdyetpkvivvrSrrlgvlyravql 



50 
50 
50 
50 
38 
50 



NOV11 
gi| 6606328 
gi | 544335 
gi | 544335 
gi 1 1 5381337 
gi | 6606324 



60 
•I.- 



70 

.1.. 



80 



90 



100 



LILLYFVWYVFIVQKSYQESETGPESSI 
L I LLY FVWYVF I VQKS YQE S ETGPES S I 
LILLYFVWYVFIVQKSYQESETGPESSI 
LILLYFVWYVFIVQKSYQESETGPESSI 
LILLYFVWYVFIVQKSYQESETGPESSI 
LILLYFVWYVFIVQKSYQESETGPESSI 



ITKVKGITTSEHKVWDVEEYVK 
ITKVKGITTSEHKVWDVEEYVK 
ITKVKGITTSEHKVWDVEEYVK 
ITKVKGITTSEHKVWDVEEYVK 
ITKVKGITTSEHKVWDVEEYVK 
ITKVKGITTSEHKVWDVEEYVK 



100 

100 

100 

100 

88 

100 



110 120 130 140 150 

J--. J... J--- J-- . 

NOV11 WM ^^gN^^^M^^^^^ 126 

gi | 6606328 ^GGSVFSIITRVEATHSQTQGTCPE^^Sn^^^^^^^^^S 150 

gi | 544335 ^ ^^S N ^^^^^^^^^S 126 

gi j 544335 S ^^S N ^^^^^^^^^M 126 

gi | 5381337 ^^GGSVFSIITRVEATHSQTQGTCPE^^&^^^^^^^^^^ 138 

gi | 6606324 ^gGGS VFS I ITRVEATHSQTQGTCPEg^pJg^^^^^^^^^^ 150 



NOV11 


gi 


6606328 


gi 


544335 


gi 


544335 


gi 


5381337 


gi 


6606324 



160 



170 



180 



190 



200 



ggglrtgrcvpyyqgpsktcevfgwcpvedgasvsqflgtmapgftilik 
gSglrtgrcvpyyqgpsktcevfgwcpvedgasvsqflgtmapSftilik 
gSglrtgrcvpyyqgpsktcevfgwcpvedgasvsqflgtmapSftilik 
gSglrtgrcvpyyqgpsktcevfgwcpvedgasvsqflgtmapSftilik 
gHglrtgrcvpyyqgpsktcevfgwcpvedgasvsqflgtmapSftilik 



176 
200 
176 
176 
188 
200 



NOV11 
gi|6606328 
gi j 544335 
gi j 544335 
gi j 5381337 
gij 6606324 



210 
..I.. 



220 
..I., 



230 



240 
..I.. 



250 



s ihypkfhfs kg^i adrtdg ylkrctfhe asdl ycp i fklgf i vekage 
sihypkfhfskgSiadrtdgylkrctfheasdlycpifklgfivekage 
sihypkfhfskgSiadrtdgylkrctfheasdlycpifklgfivekage 
sihypkfhfskgSiadrtdgylkrctfheasdlycpifklgfivekage 
sihypkfhfskgSiadrtdgylkrctfheasdlycpifklgfi vekage 
sihypkfhfskgSiadrtdgylkrctfheasdlycpifklgfivekage 



226 
250 
226 
226 
238 
250 



260 



NOV11 


gi 


6606328 


gi 


544335 


gi 


544335 


gi 


5381337 


gi 


6606324 


NOVll 


gi 


6606328 


gi 


544335 


gi 


544335 



270 

• - I . < 



280 



290 
..I.. 



sftelahkggvigvi 
sftelahkggvigvi 
sftelahkggvigvi 
sftelahkggvigvi 
sftelahkggvigvi 
sftelahkggvigvi 



310 

.1.. 



igWDCDLDLPASECigPKYSFRRLDPKHVPASSGY| 

iSwdcdldlpasecSpkysfrrldpkhvpassgy! 
iSwdcdldlpasecSpkysfrrldpkhvpassgy! 
iHwdcdldlpasecSpkysfrrldpkhvpassgyI 
iSwdcdldlpasecSpkysfrrldpkhvpassgy! 
iHwdcdldlpasecRpkysfrrldpkhvpassgy! 



300 

I 

NT 



276 
300 
276 
276 
288 
300 



320 



330 



340 



350 



frfakyyklggtttrtlikaygiridvivhgqagkfsliptiiglatalt 
frfakyykiSgtttrtliicaygiridvivhgqagkfsliptiiSlatalt 
frfakyykiSgtttrtlikaygiridvivhgqagkfsliptiiSlatalt 
frfakyykiSgtttrtlikaygiridvivhgqagkfsliptiiSlatalt 



326 
350 
326 
326 
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frfakyykiggtttrtlikaygiridvivhgqagkfsliptilglatalt 
frfakyykiSgtttrtlikaygiridvivhgqagkfsliptiiSlatalt 



gi | 5381337 
gi | 6606324 



NOV11 
gi|6606328 
gi | 544335 
gi | 544335 
gi | 5381337 
gi|6606324 



NOV11 



gi 


6606328 


gi 


544335 


gi 


544335 


gi 


5381337 


gi 


6606324 


NOVll 


gi 


6606328 


gi 


544335 


gi 


544335 


gi 


5381337 


gi 


6606324 




360 
.|.. 



370 



380 
••I 



390 



400 



lwgpsgcggstrplhtglcwpqg s 



PLWGPSGCGGSTRPLHTGLCWPQG : 



ii 



i 




410 



I 



420 



430 

..I.. 



440 
. . I . . 



I 



450 



hkkfdkvctpshpsgswpvtlarvlgqappepghrsedqhpsppsgqegq 
hkkfdkvctpshpsgswpvtlarvlgqappepghrsedqhpsppsgqegq 
hkkfdkvctpshpsgswpvtlarvlgqappepghrsedqhpsppsgqegq 
hkkfdkvctpshpsgswpvtlarvlgqappepghrsedqhpsppsgqegq 
hkkfdkvct pshp sgswpvtlarvlgqappepghrsedqhpsppsgqegq 

HKKFDK 



1 



460 
..|.. 



470 
..I.. 



I 



480 

..I.. 



490 
. . I . . 



I 



QGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKGLAQL 
QGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKGLAQL 
QGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKGLAQL 
QGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKGLAQL 
QGAECGPAFPPLRPCP I S APSEQMVDTPASEPAQASTPTDPKGLAQL 

\M VDTPAS E PAQAST PTDPKGL AQL 



473 
497 
447 
447 
459 
404 



Table 1 1G lists the domain description from DOMAIN analysis results against 
NOV1 1 . This indicates that the NOV1 1 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 11G. Domain Analysis of NOVll 

qnl | Pf am| pf 30100864 , P2X_receptor, ATP P2X receptor (SEQ ID NO: 125) 
Length =377 residues, 96,6% aligned 

Score = 509 bits (1310), Expect = 2e-145 



Query: 


26 


Sbjct: 


1 


Query: 


86 


Sbjct: 


61 


Query: 


117 


Sbjct: 


121 


Query: 


177 


Sbjct: 


181 


Query: 


236 



WDYETPKVIVVRNRRLGVLYRAVQIiLILIiYFVWYVFIVQKSYQESETGPESSIITKVK 85 

+ 11 + 111 +IIM+++I+I I llllll + l I +II+++I ll + l + l +II + IIIIII + 

FDYKTPKYVVVRircCKVGLLN^ 60 

TTSE HKVWDVEEYVKP PE S I RVHNATCLSDA 116 

++IIII +11 I II I + II 11+ 

AVTNTSELGNRVWDVADYVIPPQGENVFFVVTNFIVTPNQTQGTC 120 

DCVAGELDMLGNGLRTGRCVPYYQGPSKTCEVFGWCPVEIX3ASV K 176 

II 111 III++III.II + +III + I Mill + I I MM II 

DCTAGEAGTHGNGI KTGRCVAFNGSVRRTCE I FAWCPVEVDTVPNPPLLKEAENFTI PI K 180 

NS IHYPKFHFSKGNI AD - RTDGYLKRCTFHEASDIiYCPI FKLGFIVEKAGES FTELAHKG 235 

III +III + IIIII+ + +11 III I II +1 lllll + M +IIIII+ I +11 II 
NSIRFPKPNFSKGNLLENKTDTYLKHCRPHPTNDPYCPIFRLGDVVEKA^ 240 

GVIGVI INWDCDLDLPASECNPKYSFRRLDPKHV- PAS SGYNFRFAKYYKI - NGTTTRTL 293 

iiii+iiiiiiiii linn iiiiiii i i IIIMMIII+ ii ill 
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Sbjct: 241 (WIGIIINWDCDLDKAASECNPHY^ 300 

Query: 294 IKAYGIRIDVIVHGQAGKPSLIPTIINliATALTSVGVVRNPLWGPSGCGGSTRPLH^ 353 

♦MINI II + M + III1 + I Ml 
5 Sbjct: 301 LKAYGIRFDVLVNGKAGKFDI I PTI INIGSGLASLGV 337 

Query: 354 WPQGSFLCDWILLTFMNKNKVYSHKKFDKV 383 

Mill Ml 1+ I I III++I 

^ Sbjct: 338 GTFLCDLI LLYFLKKRHFYRDKKFEEV 364 

P2X receptors are membrane ion channels gated by extracellular adenosine 5- 
triphosphate (ATP); nucleotides also activate a family of seven transmembrane G protein- 
coupled receptors (P2Y). P2X receptors are widely expressed on mammalian cells, where they 
15 can be broadly differentiated into three groups. The first group is almost equally well activated 
by ATP and its analog alpha beta methyleneATP (alpha beta meATP), whereas a second group 
is not activated by alpha beta meATP. A third-group type of receptor (termed P2Z) is 
distinguished by the fact that the channel opening is followed by cell permeabilization and 
lysis if the agonist application is continued for more than a few seconds. Seven cDNAs have 
20 been cloned that encode P2X receptor subunits. When expressed individually in heterologous 
systems, P2X1 and P2X3 subunits form channels activated by ATP or alpha beta meATP; 
whereas P2X2, P2X4, and P2X5 form channels activated by ATP but not alpha beta meATP. 
P2X6 receptors do not express readily, and P2X7 receptors correspond closely in their 
properties to P2Z. Further phenotypes can be produced when two subunits are coexpressed, 
25 indicating hetero-multimerization. Electrophysiological experiments on dissociated smooth 
muscle and neurons have revealed three distinct phenotypes of P2X receptor: (1) a rapidly 
desensitizing, beta-methylene ATP-sensitive response typical of most smooth muscle; (2) a 
non-desensitizing, alpha,beta-methylene ATP-insensitive response characteristic of PC12 
phaeochromocytoma cells and rat superior cervical ganglion neurons; and (3) a non- 
30 desensitizing, alpha, beta-methylene ATP-sensitive response observed in sensory neurons. 

All of these purinoceptors share a similar cationic and high Ca2+ permeability and 
sensitivity to blockade by suramin, Cibacron blue, oxidized ATP, pyridoxal-5-phosphate and 
pyridoxalphosphate-d-azophenyl^^-disulfonic acid Heterologous expression of two forms 
of cloned P2X receptors (from rat vas deferens and PC12 cells) reveals that each cloned 
35 receptor can reconstitute native responses with remarkable fidelity. Such results suggest that 
homo-oligomeric channels may be formed from single subunits of the P2X receptor in smooth 
muscle, PC12 cells and some neurons. The third phenotype observed in native cells might 
result from co-assembly of subunits of the cloned receptors. However, co-expression studies 
show that these two forms of the P2X receptor do not heteropolymerize. Therefore, the non- 
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desensitizing, alpha, beta-methylene ATP-sensitive response observed in sensory neurons may 
result from a distinct P2X receptor or from heteropolymerization of more than one distinct 
P2X purinoceptor. 

There are seven P2X receptor cDNAs currently known. Six homomeric (P2X1, P2X2, 
5 P2X3, P2X4, P2X5, P2X7) and three heteromeric (P2X2/P2X3, P2X4/P2X6, P2X1/P2X5) 
P2X receptor channels have been characterized in heterologous expression systems. 
Homomeric P2X1 and P2X3 receptors are readily distinguishable by their rapid 
desensitization, the agonist action of alpha beta methyleneATP, and the block by 2',3-0- 
(2,4,6-trinitrophenyl)-ATP. P2X2 receptors are unique among homomeric forms in their 

10 potentiation by low pH. Homomeric P2X4 receptors are much less sensitive to antagonism by 
suramin and pyridoxal 5-phosphate-6-azo-2^4 f -<hsulfonic acid. Homomeric P2X7 receptors 
are the only form in which 2',3'-0-(4-benzoylbenzoyl)-ATP is more potent than ATP. The 
heteromeric P2X2/P2X3 receptor resembles P2X2 in slow desensitization kinetics and 
potentiation by low pH and is similar to P2X3 with respect to agonism by alpha beta 

1 5 methyleneATP and block by 2 , ,3 , -0-(2,4,6-trinitrophenyl)-ATP. Seven subtypes of P2X 

receptor family of ligand-gated ion channels (responsive to ATP) have been identified, which 
form homo-multimeric or hetero-multimeric pores. P2X3 receptors are selectively expressed 
predominantly on small-diameter nociceptive sensory neurones in the dorsal root, trigeminal 
and nodose ganglia, particularly the non-peptidergic subpopulations labelled with the lectin 

20 IB4. P2X2/3 labelling is also present in inner lamina II of the spinal cord and in sensory nerve 
projections to skin and viscera, but few receptors are present in skeletal muscle. P2X3 
receptors are down-regulated after peripheral nerve injury and their expression can be 
regulated by glial cell-derived neurotrophic factor. P2X receptor activation of sensory 
neurones has been demonstrated in in vivo pain models, including the rat hindpaw and knee- 

25 joint preparations, as well as in inflammatory models. P2X4 and/or P2X6 receptors in the CNS 
also seem to be involved in pain pathways. Non-nociceptive P2 receptors on sensory nerves 
are present in muscle and on sensory endings in the heart and lung that initiate reflex activity 
involving vagal afferent and efferent nerve fibres. 

The protein similarity information, expression pattern, and map location for the 

30 NOV1 1 protein and nucleic acid disclosed herein suggest that it may have important structural 

and/or physiological functions characteristic of the ATP P2X receptor family. Therefore, the 

nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 

applications and as a research tool. These include serving as a specific or selective nucleic acid 

or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
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acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
5 vitro and in vivo (vi) biological defense weapon 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in Various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention may have efficacy 
for treatment of patients suffering from pain, since P2X receptor activation of sensory 

1 0 neurones has been demonstrated in in vivo pain models, including the rat hindpaw and knee- 
joint preparations, as well as in inflammatory models. P2X4 and/or P2X6 receptors in the CNS 
also seem to be involved in pain pathways. Non-nociceptive P2 receptors on sensory nerves 
are present in muscle and on sensory endings in the heart and lung that initiate reflex activity 
involving vagal afferent and efferent nerve fibres (Br J Anaesth 2000 Apr;84(4):476-88). The 

15 compositions of the present invention may also have efficacy for treatment of patients 

suffering from diabetes, obesity, syndrome X, and other diseases, disorders and conditions of 
the like. 

The novel nucleic acid encoding the P2X2C-like protein of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 

20 acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV1 1 protein has multiple hydrophilic 

25 regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
NO VI 1 epitope is from about amino acids 5 to 10. In another embodiment, a contemplated 
NOV1 1 epitope is from about amino acids 20 to 25. In other specific embodiments, 
contemplated NOV11 epitopes are from about amino acids 40 to 50, 70 to 80, 95 to 105, 140 
to 148, 195 to 215, 250 to 300, 340 to 360, 370 to 380, 410 to 430 and 455 to 465. 

30 

NOV12 

A disclosed NOV12 nucleic acid (designated CuraGen Acc. No. CG56132-01) encodes 

a novel DIABLO-like protein and includes 1823 nucleotides (SEQ ID NO: 43) which is shown 
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in Table 12 A. An open reading frame was identified beginning with an ATG initiation codon 
at nucleotides 31-33 and ending with a TGA codon at nucleotides 1606-1608. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 12A, and the start and stop codons are in bold letters. 



Table 12A. NOV12 Nucleotide Sequence (SEQ ID NO:43) 

AACTGTCTATGCTTTTTTA 

AACTTAACCCACTTGCATTCTC 

GAACTCTGTGACATGATTCTTCGAGTAGGTC 

GCCAGCGTCAGCCCGTATTTCAAAGCTATGTTCACTGGAAACCTTTCTGAAAAAGAGAACAGT 

GAGGTTGAGTTTCAATGCATTGATGAAACTGCT 

GGGACTGTTTTTATTTCTCAGGACA(^ 

ATAAAACTTGTCCTGAAAGAATGTTGTGCATTTCTTGAAAGCCAACTTGATCCTGGTAATTGT 

ATTGGAATTTCTCGTTTTGCAGAAACATATGGTTGCCGTGACCTTTATT^ 

TACATATGCGAGAATTTTGAAGCTGT 

GACTTGGATGAAATTGTTTCCAATGACTGTTTGAATGTAGCTACCGAAGAGACTGTTTTTTAT 
GCATTAGAGTCTTGGATCAAGTATGATGTACAAGAACGC 

AACAGTGTACGATTAC CATTGTTGAGTGTTAAGTTT CTCACTAGACTATATGAAGCAAATCAT 

CTTATTCGTGATGATCGCACTTGTAAACATCTTTTGAATGAAGCCCTAAAGTACCACT 

CCTGAACATAGACTCTCTCATCAGACAGTCTTGATGACACGACCTCGCTGTGCTCCCAAAGTA 

CTTTGTGCAGTAGGAGGGAAATCTGGACTCTTTGCCTGTTTGGATAGGGTCACTATCAGAAAA 

CATGAAAATTCAGTGGAATGCTGGAATCCTGATACAAATACTTGGACTTCTCTAGAGAGAATG 

AATGAAAGCCGAAGTACTCTTGGAGTAGTAGTACTTGCAGGAGAACTTTATGCCTTAGGTGGT 

TATGATGGACAATCTTATTTACAATCTGTAGAGAAGTACATTCCCAAAATAAGAAAATGGCAA 

CCTGTGGCACCAATGACGACAACAAGAAGTTGTTTTC 

TATGCCATTGGTGGGTATGGTCCTGCCCACATG 

GACTCCTGGGAGATGGTTGCATCCATGGCAGATAAAAGGATTCACTTTGGCGTGGGTGTCATG 

CTAGGCTTTATTTTTGTGGTGGGTGGACATAATGGAGTCTCACATTT 

TACGATCCTCATCAAAATCAGTGGACTGTGTGTAGACCAATGAAAGAACCTAGAACAG 

GGTGCTGCTGTAATCGATAACTACCTTTATGTCGTCGGTGGTCACTCAGGGTCTTCCTATCTG 

AATACAGTGCAGAAATATGATCCTATCTCAGATACGTGGCTGGATTCAGCTGGCATGATATAC 

TGTCGCTGGAACTTTGGGTTAACTGC&CTTO 

GTGAAACTTGTACTGCATGAACATCCGGATGGC^ 

CTTTCTTTTTAACTTGAAGTAGCATGAAGGCTCAAAAGTTTTGTTGGGTAC 
AGTAGTTITGGTTGCTCTTGATTACACAGT^^ 



The nucleic acid sequence of NOV12 invention has 909 of 918 bases (99%) identical 
to a gb:GENBANK-ID:AK000088|acc:AK000088.1 mRNA from Homo sapiens (Homo 
sapiens cDNA FLJ20081 fis, clone COL03242) (E = 9.3e 198 ). 

A NOV12 polypeptide (SEQ ID NO:43) is 525 amino acid residues and is presented 
1 0 using the one letter code in Table 12B. The SignalP, Psort and/or Hydropathy results predict 
that NOV12 is likely to be localized to the endoplasmic reticulum (membrane) with a certainty 
of 0.8500. In alternative embodiments, aNOV12 polypeptide is located to the plasma 
membrane with a certainty of 0.4400, the microbody (peroxisome) with a certainty of 0.3084, 
or the mitochondrial inner membrane with a certainty of 0.1000. 

15 
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Table 12B. NOV12 protein sequence (SEQ ID NO:43) 

MDHTS PTYMLANLTHLHSEQLLQGL 1 1 LRVGD VKIHAHKWLAS VS P YFKAMFTGN 

LSEKENSEVEFQCIDETALQAIVEYAYTGTVFISQDTVESLLPAANLLQIKLVLKE 

GNCIGI SRFAETYGCRDLYLAATKYI CQNPEAVCQTEEFFELTHADLDEIVSNDCL1TVATEETVFYA 

LESWIKYDVQERQKYLAQLMSVRLPLLSVKFLTRLYEANHLIRDDRTC 

SHQTVLiyrrRPRCAPKVLCAVGGKSGLFACLDRWIRKHEN 

VVLAGELYALGGYDGQSYLQSVEKYIPKIRKWQPVAPMTTTRSCFAAAV^ 

VERYDP S KDS WEMVASMADKRIHFGVGVMLGF I FWGGHNGVSHLS S I ERYDPHQNQWTVCRPMKEP 
RTGVGAAVIDNYLYWGGHSGSSYLNTVQKTO 

The NOV12 amino acid sequence have 225 of 521 amino acid residues (43%) identical 
to, and 324 of 521 amino acid residues (62%) similar to, the 623 amino acid residue 
ptnr:SPTREMBL-ACC:Q9NGX7 protein from Drosophila melanogaster (Fruit fly) 
5 (DIABLO) (E = 2.0e- 109 ). 

The NOV12 in this invention is expressed in at least the following tissues: Foreskin, 
hypothalamus, kidney, prostate, retina, tonsils, breast, whole organism. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
10 RACE sources. 

NOV12 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 12C. 



Table 12C. BLAST results for NOV12 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


qi| 12832769 |db1 | BAB 
22250.1 | (AK002637) 


putative [Mus 
musculus] 


571 


511/571 
(89%) 


520/571 
(90%) 


0.0 


qi | 11434452 |ref|XP 
007355. 1| 
<XM_007355) 


hypothetical 
protein 
FLJ20081 

[Homo 
sapiens] 


300 


300/300 
(100%) 


300/300 
(100%) 


e-175 


qi| 8923090 |ref|NP 0 
60128. 1| 
(NM_017658) 


hypothetical 
protein 
FI«J20081 

[Homo 
sapiens] 


300 


298/300 
(99%) 


298/300 
(99%) 


e-174 


qi|l2850547|dbj | BAB 
28765. 1| (AK013278) 


putative [Mus 
musculus] 


24 9 


243/249 
(97%) 


247/249 
(98%) 


e-140 


qi 1 12314036 I emb | CAC 
10469.1 | (AL109921) 
CU383J4.1 


(A Kelch 
motif - 
containing 
protein) 

[Homo 
sapiens] 


601 


221/518 
(42%) 


324/518 
(61%) 


e-120 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 12D. 



Table 12D. ClustalW Analysis of NOV12 

DN0V12 (SEQ ID NO: 44) 

2) gi 1283276 putative [Mus musculus] (SEQ ID NO: 126) 

3) gi 1143445 hypothetical protein FLJ20081 [Homo sapiens] (SEQ ID NO: 127) 

4) gi 8923090 hypothetical protein FLJ20081 [Homo sapiens] (SEQ ID NO: 128) 

5) gi 1285054 putative [Mus musculus] (SEQ ID NO: 129) 

6) gi 1283276 (A Kelch motif -containing protein) [Homo sapiens] (SEQ ID 
NO:130) 



gLTHLHSEQLLQGL 

Slthlhseqllqgl 
Slthlhseqllqgl 
Slthlhseqllqgl 
Slthlhseqllqgl 



NOV12 





gi 


1283276 


10 


gi 


1143445 




gi 


8923090 




gi 


1285054 




gi 


1283276 


1 < 








NOV12 




gi 


1283276 




gi 


1143445 


on 


gi 


8923090 




gi 


1285054 




gi 


1283276 










NOV12 




gi 


1283276 




gi 


1143445 




gi 


8923090 


30 


gi 


1285054 




gi 


1283276 


35 


NOV12 




gi 


1283276 




gi 


1143445 




gi 


8923090 




gi 


1285054 


40 


gi 


1283276 




NOV12 


45 


gi 


1283276 




gi 


1143445 




gi 


8923090 




gi 


1285054 




gi 


1283276 




30 



CTNIRPGE' 



60 



PTYMLA 
PTYMLA 
PTYMLA 
PTYMLA 
PTYMLA 



70 



80 



90 
.1.. 



100 



llrqhhelcdiilrvgdvkihahi<wlas|spyfi<^lftgglsekegse 
llrqhhelcdiilrvgdvkihahkvvlasHspyfkamftgSlsekeBse 
llrqhhelcdiilrvgdvkihahkwlasSspyfbcamftgSlsekeSse 
llrqhhelcdiilrvgdvkihahkwlasaspyfi^ftgslsekeisse 

spypkamftrSlsekrSse 



LLRQHHELCDIILRVGDVKIHAHKVVLASBSPYFBCAMFTGSliSEKEaSE 



LLRQHHELCDIILRVGDVKIHAHKWLASMSPYFKAMFTGjyLSEKEjjjSE 

llrSh^elcd^lKvg^kiQahSvRl^^spyf^aimftgel^eSJq^e 



75 
75 
75 
75 
75 
100 



110 



120 



130 



140 

..I.. 



150 



vefqcidegalqaiveyaytgtvfisqdtvesllpaaijllqiiclvlkecc 
vefqcidegalqaiveyaytgtvfisqdtvesllpaagllqiklvlkecc 
vefqcidehalqaiveyaytgtvfisqdtvesllpaaSllqiklvlkecc 
vefqcideRalqa3veyaytgtvfisqdtvesllpaa«Sllqiklvlkecc 



VEFQCIDEHALQAIVEYAYTGTVFISQDTVESLLPAAgLLQIKLVLKECC 
VEFQ C I DEyjALQ Ay VE YAYTGT VF I S QDT VE S LL PAAgLLQ I KLVLKE CC 
VEFQCIDEgALQA iyEY AYT GTVFI S QDT VESLLPAASliLQ IKLV LKECC 



125 
125 
125 
125 
125 
150 




210 



220 



230 



240 



250 



lthadldeivsgdclgvateetvfyaleswikydvqerqkylaqllgsvr 
lthadldeivsSdclSvateetvfyaleswikydvqerqkylaqllSsvr 
lthadldeivsSdclSvateetvfyaleswik^dvqerqkylaqllSsvr 
l thad ldeivs*dcl"vateetvfy ales wikydvqerqkylaqll"svr 



225 
225 
225 
225 
225 
250 
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280 



10 



NOV12 

gi | 1283276 

gi | 1143445 

gi|8923090 

gi|l285054 

gi | 1283276 



NOV12 





gi 


1283276 


15 


gi 


1143445 




gi 


8923090 




gi 


1285054 




gi 


1283276 


20 








NOV12 




gi 


1283276 




gi 


1143445 


25 


gi 


8923090 




gi 


1285054 




gi 


1283276 


30 








NOV12 




gi 


1283276 




gi 


1143445 




gi 


8923090 


35 


gi 


1285054 




gi 


1283276 


40 


NOV12 




gi 


1283276 




gi 


1143445 




gi 


8923090 




gi 


1285054 


45 


gi 


1283276 




iKNQLLg^EgPI^QGPRT 300 



I 



310 
■ ■I.. 



I 



320 



LMTRPRCAPKVLCAVGGKSG 
LMTRPRCAPKVLCAVGGKSG 
LMTRPRCAPKVLCAVGGKSG 
LMTRPRCAPKVLCAVGGKSG 




340 



350 



302 



5VEMYFPQNDSWIGIAPLNIPR 321 

300 

300 

r- 249 

RPR^IRCG^jFgj^WCSGDAlgS^^YD- - -PQTNEWRMVASMSKRR 347 



360 370 380 390 400 

....|....|....|....|....|....|....|....|....|....| 

IRKHENS VECWNPDTNTWTS - LB 324 

YEFGICVXiDQKVFVIGGIETS VRPGMTVRK - LE 370 

300 

300 



CGVGVS VLDDLL YAVGG - 



-HDGSSYLNSVERYDPKTNQWSSDVA 389 



410 



420 430 440 450 

....|....|....|....|....|....|....|....|....|....| 
RMNESRSTLGVWLAGELYALGGYDGQSYLQSVEKYIPKIRKWQPVAPMT 3 74 
RMNESRSTLGVAVLAGEVFALGGYDGQS YLQSVEKYIPKIRQWQP VAPMT 420 

300 

8923090 300 

249 

PTSTCRTSVGVAVLGGFLYAVGGQDGVSCLNIVERYDPKENKWTRVASMS 439 



460 



470 



480 



490 



500 



TTRS CFAAAVLDGMI YAIGG - YGPAHMNSVERYDPS KDSWEMVASMADKR 423 
TTRS CFAAAVLDGMLYAIGG - YGPAHMNSVERYDPS KDSWEMVAPMADKR 469 

300 

300 

249 

TRRLGVAVAVLGGFLYAVGGSDGTS PLNTVBRYNPQENRWHTI APMGTRR 489 



50 



55 



60 



510 



520 



530 



540 



550 



NOV12 IHFGVGVMLGFI FWGGHNGVSHLS S IERYDPHQNQWTVCRPMKE PRTGV 473 

1283276 IHFGVGVMLGFI FWGGHNGVSHLS S IERYDPHQNQWTVCRPMKE PRTGV 519 

1143445 300 

8923090 300 

1285054 249 

1283276 KHLGCAVYQDMI YAVGGRDDTTELS S AERYNPRTNQWS P WAMTSRRSGV 539 



gi 
gi 
gi 
gi 
gi 



570 



580 



590 



600 



NOV12 



gi 
gi 
gi 
gi 



1283276 
1143445 



560 

....|....|....|....|....|....|....|....|....|....| 
GAAVIDNYLYWGGHSGSSYLNWQKYDPISDTWLDSAGMIYCRCNFGLT 523 
GAAVIDNYLYWGGHSGS S YLNTVQKYDPI SDTWLDSAGMI YCRCNFGLT 569 
300 



8923090 300 



1285054 



249 
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gi 1 1283276 GLAWNGQLMAVGGFDGTTYLKT I E VFD PDANTWRL YGGMNYRRLGGGVG 589 



610 

,.|.. 



NOV12 


AL 


525 


gi 


1283276 


AL 


571 


gi 


1143445 




300 




gi 


8923090 




300 


gi 


1285054 




249 


gi 


1283276 


VIKMTHCESHIW 


601 



Tables 12E, 12F and 12G list the domain description from DOMAIN analysis results 
against NOV12. This indicates that the N0V12 sequence has properties similar to those of 
other proteins known to contain these domains. 



Table 12E. Domain Analysis of NOV12 

gnl | Pf am 1 pf amO 0651 , BTB, BTB/POZ domain. (SEQ ID NO: 131) 
Length = 114 residues/ 100% aligned 

Score o 122 bits (306) , Expect = 5e-29 



Query: 19 EQLLQGLNLLRQHHELCDIILRVGDV^ 78 

11 + II II++ I 11+ I II + III 111+ IMIM + I + M I ++II + 
Sbjct: 1 SSLLKSI^LRENGEFCDWLWGGKEFPAHKAVLAACSPYFKALPSGN^ 60 

Query: 79 QCIDETALQAI VE YAYTGTVFI SQDTVESLLPAANLLQI KLVLKECCAFLESQIi 132 

+ | ++ | + i|| + | +++ || || | + Ml ++ + | || | 
Sbjct: 61 DDVS PEDFEALLEFI YTGEL 1 1 TEENVEELLELADKLQI PSLVDKCEEPLI KNL 114 



Table 12F. Domain Analysis of NOV12 

gnl | Smart I smart 00225 , BTB, Broad- Complex 

(SEQ ID NO: 132) 
Length = 96 residues, 100% aligned 
Score a 99.8 bits (247), Expect = 4e-22 



Query: 36 
Sbjct 

Query: 96 



DI I LRVGDVKIHAHKWLASVS P YFKAMFTGNLSEKENSEVE FQCIDETALQAIVE YAYT 95 

kill I MM 111+ IIMM+I+ + I + 11+ + +I++ + M 

1 DVTLNVGGKKFHAHKAVLAAHS PYFKALFS SDFKESDKSE I YLFDVS PEDFRALLNFLYT 60 



GTVFISQDTVESLLPAANLLQIKLVLKECCAPLESQ 131 

I + I ++ II II 1+ III +++ I II 
Sbjct: 61 GKLDI PEENVEELLELADYLQI PGLVELCEEFLLKN 96 
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Table 12G. Domain Analysis of NOV12 

gnl 1 Smart 1 smart00612 , Kelch, Kelch domain 

(SEQ ID NO: 133) 
Length = 47 residues, 97.9% aligned 
Score o 69.7 bits (169), Expect = 4e-13 



Query: 435 IFWGGHNGVSHLSSIERYDPHQNQWTVCRPMKEPRTGVGAAVIDN 480 
I+V+GG NG L S+E YDP N+WT M PR+G G AVI+ 
5 Sbjct: 2 IYVIGGFNGGQRLKSVEVYDPETNKWTPLPSMPTPRSGHGVAVING 47 



Apoptosis or programmed cell death is an essential process in metazoan development 
1 0 and homeostasis that is carried out by caspases. The DIABLO protein (direct IAP binding 
protein with low pi) performs a critical function in apoptosis by eliminating the inhibitory 
effect of IAPs (inhibitor of apoptosis proteins) on caspases (1). This protein is also known as 
Smac for second mitochondria-derived activator of caspase. DIABLO/Smac is normally a 
mitochondrial protein but is released into the cytosol when cells undergo apoptosis. 
15 Mitochondrial import and cleavage of its signal peptide are required for DIABLO/Smac to 
gain its apoptotic activity. In addition, overexpression of DIABLO/Smac has been shown to 
increase cellular sensitivity to apoptotic stimuli (2). 

The protein described in this invention is homologous to the DIABLO/Smac protein 
and is therefore predicted to play a role in apoptosis. It contains a BTB/POZ domain as well as 

20 five copies of the kelch motif. The BTB/POZ domain has been shown to mediate homomeric 
dimerisation and in some instances heteromeric dimerization (3). Kelch is a 50-residue motif, 
named after the Drosophila mutant in which it was first identified (4). The known functions of 
kelch-containing proteins are diverse. The gene described in this invention maps to 
chromosome 14 and based on its expression pattern may contribute to a number of human 

25 diseases such as cancer, inflammation/autoimmune diseases, metabolic diseases and CNS 

disorders, among others. In addition, because the novel DIABLO-like protein is likely to play 
a role in regulating apoptosis, this gene may be useful as a diagnostic or prognostic tool and in 
gene therapy. 

The protein similarity information, expression pattern, and map location for the 
30 NOV12 protein and nucleic acid disclosed herein suggest that NOV12 may have important 
structural and/or physiological functions characteristic of the DIABLO family. Therefore, the 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
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applications and as a research tool. These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
5 (therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 

10 other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: cancer, trauma, bacterial and viral infections, 
regeneration (in vitro and in vivo), fertility, diabetes, autoimmune disease, renal artery 
stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy, hypercalcemia, Lesch-Nyhan 

15 syndrome, Von Hippel-Lindau (VHL) syndrome, tuberous sclerosis, endocrine disorders, 
Alzheimer's disease, stroke, hypercalceimia, Parkinson's disease, Huntington's disease, 
cerebral palsy, epilepsy, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neuroprotection and other diseases, disorders and 
conditions of the like. 

20 The novel nucleic acid encoding the DIABLOlike protein of the invention, or 

fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 

25 methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV 12 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV12 epitope is from about amino acids 5 to 7. In another embodiment, a 
contemplated NOV12 epitope is from about amino acids 10 to 15. In other specific 

30 embodiments, contemplated NOV12 epitopes are from about amino acids 80 to 90, 130 to 135, 
140 to 145, 170 to 180, 190 to 192, 198 to 205, 220 to 270, 295, 320, 340 to 370, 400 to 415, 
420 to 470, 490 to 500. 
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NOV13 

A disclosed NOV13 nucleic acid (designated CuraGen Acc. No. CG56195-01) encodes 
a novel HRPET-1 related protein-like protein and includes 1970 nucleotides (SEQ ID NO:45) 
is shown in Table 13 A. 



Table 13A. NOV13 Nucleotide Sequence (SEQ ED NO:45) 

TTTTTTTTTTTTTTTCTCT^ 
(^CT^GAACACCCCACCCTTTCCCCTC^^ 

GAGGAGGGGGCTGAAGGAGGCCCCACCCCCCAGGCCCTAGCTTCTGCCTGCCCTGGCTGGGCC 

AGCCTGAGTGC(^CTGTAAAGAAAATAAATAAGGAGGCTCAGGCAGAATCTGTGTTGGACCAG 

GCAGAATCTGTGTTGGACCAGCCAGACTCCAGCCCAGCCCAGTGGCCAGGCAGCTTGGCCCTC 

AGAGGGTGGGCAGGATGTGGAATGTCAGTT CATGAACCGTGTAGTTATATGGAGAC CCCGCC C 

TGGAGGCCTTAGCTGCCAGGGTTACAAGTAGGTGTCCTCACTCTCTTGGGACGTCAAGCTCTC 

CTGGGAGCGGTGGTGGGCTGAGACCTGGGGAGCCAAATCCTGAGGGGCTGAGTCCTTC^ 

TGAGTCCTTCGGGGGCACATGCTGTGGGGGACATGCATCTCCTC 

TTGATTTGGGGCTGGGGGCTTCTCCAGCTGCCCTCTCCCCTTCATCTC 

CTGGGCCTGCTTGGGTGGCTTGGGCTTGGCT 

GCGGATGGATGGTGAAGGTTGTAGGGCAGGCCGGGGACCAGGTTCTGCATCCAAGATAGCCTT 

GGCACCATGCAGCCTGGGCGGGGAGCGGCACTGCAGCTCACCCCGGGTCTCCTGCCAGCGCCG 

CAGCTGAATGAGGTGTTCGCGCTCAATCTGGCGCTCTGTCACGGGCAACTCCACCACCTCCTG 

GACCAGAAAGGCCTCCTGCATGATCTTGGGGCTGAGGCTCCGCAGTCGCTCGATGGTCTCGTA 

CTGGCCCTGGCAGGCTTTGACCTTCTCAGGGGAGCCCAGCGCGTGCTTCAGCAGCACCAGCCC 

CACCCGGAAGATGATCTTGACCCCTTCACAGAAGAACATGTCCCAGACACGCAGCAC^GAGC 

CCAGGGCAAGGTTCGGGAGAAGGCGCACATGAACCATTCTGTCATATAGAGGAGCGGGTCGAT 

CTTCTGACGGCTGAGGTGCTTGTGGGCCACCGGCGAC^CCTTCTGCAACAGCGAGAAAAGGAT 

CTCCCCGTCCAGCTGGATCGCCTCCAGTTTCTCGCTGTAGTAGCCGGGCAGGTACTTCTCACA 

GATCTGTAC CAGGCAC CAGAAGGCTTGCTCAGCAGGCATATG CATGAGCAAGACAG CGGCAAT 

GGGCGCCTGGGCCTGGCAGTAGCCCTCCTCGGGCCGGTACAGCGTGTAGGCCTTCAGCACACG 

GAATAGGTCCTGCTGGCCGTGGCCCCCCCGGGACACAAACATCTCATGGAATGGGAACTGCCG 

GTGCAGGTCACGCTC^TCACGTCCAGCCACTTGGGGTCCCCAGGGGACATGTCCAGCTCGTC 

AAACTTTCCAGGGTTCTGCTGTAACTT 

CCGCAGAGAAGGCGGGATGCCCTTTTGGCACCGCAGACGAATCTTTTTGTGCTTCTTG 
CCATTTGTCCGAGTTGTTGAGCATGTCCAGCCACTTGG 

GGGGACTTCCTCCAGCGCGCCCTCGGCGCCCTGCGAGCCCACGATGAAGCCGAACTTGTCGAT 
GCGGCGCTCGGCGAAGCCGTTGGCCTCCGAGTCAGACCCGAGAGAGCTGAGTTCGTCGGTGGT 
TGCGGCGTCGGGGCCCTGGGCCAGGCTCTCCCGGGTTCCCGACAGGCTTTCCCCGGCCGCGGG 
CGCGCGCGGCCCATTCTCTCCGTTGCTCTTCGCCATCCCAGCCGCGCCCGCCGCCTGAGCTCC 
AGCGGCCACCTCAGCCG 

The nucleic acid sequence of NOV13 maps to chromosome 22 and has 891 of 1228 
bases (72%) identical to a gb:GE^BANK-ID:AK023192|acc:AK023192.1 mRNA from Homo 
sapiens (Homo sapiens cDNA FIJI 3 130 fis, clone NT2RP3002972, weakly similar to 
10 Halocynthia roretzi mRNA for HrPET-1) (E = 0.0). 

A NOV13 polypeptide (SEQ ID NO:46) is 508 amino acid residues and is presented 
using the one letter code in Table 13B. Signal P, Psort and/or Hydropathy results predict that 
NOV 13 is likely to be localized at the plasma membrane with a certainty of 0.7000. In another 
embodiement, NOV13 is likely to be localized to the nucleus with a certainty of 0.3000, the 
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endoplasmic reticulum (membrane) with a certainty of 0.2000 or the mitochondrial inner 
membrane with a certainty of 0.1000. 

Table 13B. NOV13 protein sequence (SEQ ED NO:46) 

MAKSNGENGPRAJ?AAGESLSGTR^ 
EGALEEVPLEVLRQRESKWLDML^ 
PGKFDELDMSPGDPKWLDVIERDLHRQFPFH^ 
LAAVLLMHMPAEQAFWCLVQI^^ 

LYMTEWFMCAFSRTLPWS SVLRVWDMFFCEGVKI I FRVGLVLLKHALGSPEKVKACQGQYETIERLR 
SLS PKIMQEAFLVQEVVELPVTERQIEREHL IQLRRWQETRGELQCRS PPRLHGAKAILDAEPGPRP 
ALQPS PS IRLPIJDAPLPGSKTUCPKPPKQAQKEQRKQMkGRGQLEKPPAPNQT^MWAAAGDACPPQHV 
PPKDSAPKDSAPQDLAPQVSAHHRSQESLTSQESEDTYL 

The NOV 13 amino acid sequence have 438 of 438 amino acid residues (100%) 
5 identical to, and 438 of 438 amino acid residues (100%) similar to, the 438 amino acid residue 
ptnr:SPTREMBL-ACC:O76053 protein from Homo sapiens (Human) 
(WUGSC:H_DJ130H16.2 PROTEIN) (E = 4.3e 242 ). 

NOV13 is expressed in at least the following tissues: bone marrow, brain, bronchus, 
dermis, epidermis, heart, kidney, liver, lung, lymph node, lymphoid tissue, mammary. This 

10 information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. In addition, the sequence is predicted to be 
expressed in the following tissues because of the expression pattern of (GENBANK-ID: 
gb:GENBANK-ID:AK023192|acc:AK023192.1) a closely related Homo sapiens cDNA 

15 FU13130 fis, clone NT2RP3002972, weakly similar to Halocynthia roretzi mRNA for 

HrPET-1 homolog in species Homo sapiens: testis, ovary, colon, parathyroid, thyroid, bone, 
spleen, stomach, cervix, adrenal gland, head-neck. 

NOV13 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 13C. 

20 



Table 13C. BLAST results for NOV13 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi 1 13994322 IreflNP 


EBP50-PDZ 
interactor of 
64 kD [Homo 
sapiens] 


508 


485/508 
(95%) 


485/508 
(95%) 


0.0 


114143. 1| 
(NM_031937) 


qi| 17390711 (qblAAHl 
8300.1|AAH18300 
(BC018300) 

• 


Similar to 
EBP50-PDZ 
interactor of 
64 kD [Mus 
musculus] 


500 


445/508 
(87%) 


457/508 
(89%) 


0.0 
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qi| 3212997 |qb|AAC23 
434. ll (AC004997) 


match to ESTs 

AA667999 
(NID:g2626700 
), AA165465 


438 


415/438 
(94%) 


415/438 
(94%) 


0.0 


gi | 10435007 | dbj | BAB 
14454. 1| (AK023192) 


unnamed 
protein 
product [Homo 
sapiens] 


533 


261/375 
(69%) 


317/375 
(83%) 


e-155 


gi 1 15076925 | gb | AAK8 
2984.1|AF285112 1 
(AF285112) 


unknown WZ3- 
85 [Mus 
musculus] 


537 


259/375 
(69%) 


316/375 
(84%) 


e-150 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 13D. 



Table 13D. ClustalW Analysis of NOV13 

DN0V13 (SEQ ID NO: 46) 

2) gi 1 1399432 EBP50-PDZ interactor of 64 kD [Homo sapiens] (SEQ ID NO: 134) 

3 ) gi j 1739071 Similar to EBP50-PDZ interactor of 64 kD [Mus musculus] (SEQ 
ID NO:135) 

4) gi|3212997 match to ESTs AA667999 (NID :g2626700) , AA165465 (SEQ ID 
NO:136) 

5) gi| 1043500 unnamed protein product [Homo sapiens] (SEQ ID NO:137) 

6) gi | 1507692 unknown WZ3-85 [Mus musculus] (SEQ ID NO: 138) 



NOV13 


gi 


1399432 


gi 


1739071 


gi 


3212997 


gi 


1043500 


gi 


1507692 



10 

MAKSNGENGPRAPAAGESj 
MAKSNGENGPRAPAAGES 
MAKS SRENGPREPAAGGSI 




30 
I-- 

pdaattB 

PDAA' 
PDAATi 







D 
D 




ss|gsdse 

SS§GSDSE 



50 
50 
50 
1 

24 
24 



NOV13 

gi | 1399432 
gi | 1739071 
gi | 3212997 
gi | 1043500 
gi | 1507692 




NOV13 


gi 


1399432 


gi 


1739071 


gi 


3212997 


gi 


1043500 


gi 


1507692 


NOV13 


gi 


1399432 


gi 


1739071 



110 



120 



130 



140 



150 




160 

. . I . . 



170 

. . I . • 



180 



190 



200 
••J 



LDVIERDLHRQFPFHEMFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQAQA 
LDVIERDLHRQFPFHEMFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQAQA 
LDVIERDLHRQFPFHEMFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQAQA 
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gi | 3212997 
gi | 1043500 
gi I 1507692 



LDVIERDLHRQFPFHEMFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQAQ 
LDVIEgDLHRQFPFHEMFg^RGGHGQQDL|RgLKAYT3YRP3EGYCQAQA 
LDVIEiaDLHRQFPFHEMF5lRGGHGQQPLaRyLKAYTgYRp|EGYCQAQA 



3 130 
174 
174 



NOV13 

gi | 1399432 
gi|l739071 
gi|3212997 
gi|l043500 
gi | 1507692 



210 



220 
..I.. 



230 



I 



240 



250 



piaavllmhmpaeqafwclvqicekylpgyysekleaiqldgeilfsllq 
piaavllmhmpaeqafwclvqicekylpgyysekleaiqldgeilfsllq 
piaavllmhmpaeqafwclvqQcekylpgyysekleaiqldgeilfsllq 
piaavllmhmpaeqafwclvqicekylpgyysekleaiqldgeilfsllq 

PgAAVLLMHMPAEQAFWCLVQIcgKYLPGYYS^LEAIQLDGElgF^LLg 



260 



270 



280 



NOV13 



gi 
gi 
gi 
gi 
gi 



1399432 
1739071 
3212997 
1043500 
1507692 



I 



290 
-■I.. 



300 

••L 



kvspvahkhlsrqkidpllymtewfmcafgrtlpwssvlrvwdmffcegv 
kvspvahkhlsrqkidpllymtewfmcafBrtlpwssvlrwdiviffcegv 
kvspvahkhlsrqkidpllymtewfmcafBrtlpwssvlrvwdmffcegv 
kvspvahkhlsrqkidpllymtewfmcafBrtlpwssvlrwdmffcegv 

^SPfflAHSHLSRQglDPffiLYMTEWFMCjjFgRTLPWgSVLRW 

SvspSahShlSrqSidpS^ 



300 
300 
300 
230 
274 
274 



N0V13 



gi 
gi 
gi 
gi 
gi 



1399432 
1739071 
3212997 
1043500 
1507692 



310 
. • I - . 



320 



I 



330 



340 
..I.. 



350 



kiifrvglvllkhalgspekfflkacqgqyetieglrslspkimqeaflvqe 
kiifrvglvllkhalgspek|kacqgqyetie|lrslspkimqeaflvqe 
kiifrvglvllkhalgspek|.kacqgqyetieBlrslspkimqeaflvqe 
kiifrvglvllkhalgspekflkacqgqyetieglrslspkimqeaflvqe 
ki i frvSlvllEhSlgsE^ 



KI I FRVQLVLL 



jgHyliGSffiEKg^ 
§H'U'LGsKek||^ 



350 
350 
350 
280 
324 
324 



360 



370 



380 



NOV13 



gi 
gi 
gi 
gi 
gi 



1399432 
1739071 
3212997 
1043500 
1507692 





410 

..|.. 



420 
..1.. 



430 



440 



450 



SSLLSLPGLKSRGSRAAGGAPSPP 
SSLLSLPSLKSRGSRAVGGAPSPP 




411 

411 

411 

341 

AGPAPGPWTAE 424 
AGPVPGAWIAE 424 



460 



N0V13 

gi | 1399432 



N0V13 


HLP 


gi 


1399432 


Hlf 


gi 


1739071 


Hlp 


gi 


3212997 


Hlp 


gi 


1043500 


GLHPSTO 


gi 


1507692 


GLHPsflfi 
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gi 


1739071 


gi 


3212997 


gi 


1043500 


gi 


1507692 


NOV13 


gi 


1399432 


gi 


1739071 


gi 


3212997 


gi 


1043500 


gi 


1507692 




JREK QB 

ekeqrkqe: 




560 



ESLTSQESEDTYLj 

esltsqesedtylJ 

ESLTSQESEDTYL 
S SLTSQ ESEDTYL 

S3SD0Yr 



508 
508 
500 
438 
533 
537 



Tables 13E and 13F list the domain description from DOMAIN analysis results against 
NOV13. This indicates that the N0V13 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 13E. Domain Analysis of NOV13 

gnl [Smart 1 smart00164 , TBC, Domain in Tre-2, BUB2p, and Cdcl6p. 
Probable Rab-GAPs (SEQ ID NO: 139) 
Length = 218 residues, 95.9% aligned 

Score a 189 bits (481) , Expect = 3e-49 



Query: 


108 


Sbjct: 


1 


Query: 


165 


Sbjct: 


61 


Query: 


224 


Sbjct: 


120 


Query: 


284 


Sbjct: 


180 



CQKGI PPSLRGRAWQYLSGGKVK- LQQNPGKFDEL- - DMS PGDPKWLDVI ERDLHRQFPF 164 

+ MIIIIIII 1+ I +11+ + I +1 I li+ll I II 

VRKGIPPSLtRGEWKLIiLNAQPKNLSNDKDLYSRLLRQTM 60 

HEMFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQ 223 

I +1 1+ I IIIIII++I II I I I I +11 11+ II 1+ IIMII++ 

LPFFQFKGPG- QESLRRVLKAYS IYNPEVGYTOGI^FLAAPLLIiVMPDEEDAFWCLVKLM 119 



l+lll +1 I + I +1 1111+ I +111 + III II 11+ l+l I 



PWSSVLRVWDMFFCEGVKI I FRVGLVLLKH 313 

I 111+11+ I II + +11+ I +11 
PLEIVLRIWDVLFAEGSEFLFRIAIAILKL 209 



Table 13F. Domain Analysis of NOV13 

gnl | Pf am 1 pf amO 0566 , TBC, TBC domain 

(SEQ ID NO: 140) 
Length = 217 residues, 95.4% aligned 
Score * 163 bits (413), Expect = 2e-41 



Query: 110 KG I P PS LRGRAWQ YLS GGKVKLQQNPG KFDELDMS PGDP KWLDV - - - IERDLHRQFPFHE 166 

l+l I I I I 1+ I I + +1 + ++ II I 11 + 11 I II 

Sbjct: 3 GGVPSSLRGYVWKLLIjGAQ-ELNNDKDEY 61 

Query: 167 MFVSRGGHGQQDLFRVLKAYTLYRPEEGYCQAQAPI AAVLLMHMP - AEQAFWCLVQI CEK 225 
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I I I I+I+II+ l+lll I + 11+ + llllll ++ + 

Sbjct: 62 FFHSNEPPSIAQLRIUAiRAYSWKNPDLGYVQGMNDILSPLIiLFLKDEE 121 

Query: 226 YLPGYYSEKLEAI QIjDGBI LFSUjQKVS PVAHKHLSRQKI DPLLYMTEWFMCAFSRTLPW 285 

5 III I++ I I +1 II+++ I +11+1 I++ 11+ l + l II 

Sbjct: 122 YLPQYFTNDLSGSNEDLRVLDSLVKESLP^ 181 

Query: 286 SSVLRVWDMFFCEGVKI I FRVGLVLLKH 313 

lll+lll II +11+11 
0 Sbjct: 182 E I VLRI WDMLFTYGSHFLI FVALAI IiKL 209 



NOV13 is highly conserved across species, among C. elegans, Drosophila, mouse and 
1 5 human. It's predicted to be membrane associated. The high conservation in primary sequences 
indicates that it has important biological functions, although currently unknown. The HRPET- 
1 related protein also shows homology with plant adhesion molecules, suggesting that the 
HRPET-1 related protein is likely a cell adhesion molecule involved in cell interaction and 
migration. 

20 The protein similarity information, expression pattern, and map location for the 

NOV13 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the cell adhesion molecule family. Therefore, 
the nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications and as a research tool. These include serving as a specific or selective 

25 nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 

30 promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: cardiomyopathy, atherosclerosis, hypertension, 
35 congenital heart defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) 

canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect 
(VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, transplantation, diabetes, Von 
Hippel-Lindau (VHL) syndrome, pancreatitis, fertility, endometriosis, xerostomia, cirrhosis, 
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hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, 
allergies, immunodeficiencies* graft versus host disease, lymphedema , hemophilia, 
hypercoagulation, Alzheimer's disease, stroke, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
5 ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 

neuroprotection, systemic lupus erythematosus, asthma, emphysema, scleroderma, AKDS, 
psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine 
disorders, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney 
disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch-Nyhan 
10 syndrome and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the HRPET-1 related protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecifically to the novel substances of the invention 

15 for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV 13 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV13 epitope is from about amino acids 2 to 70. In another embodiment, a 

20 contemplated NOV13 epitope is from about amino acids 90 to 120. In other specific 

embodiments, contemplated NOV13 epitopes are from about amino acids 125 to 200, 210 to 
215, 220 to 230, 310 to 320, 380 to 390, 390 to 398, 410 to 425 and 480 to 500. 

NOV14 

A disclosed NOV14 nucleic acid (designated CuraGen Acc. No. CG55790-02) 
25 encoding a B7-H2-like protein includes 8270 nucleotides (SEQ ID NO: 47) and is shown in 
Table 14A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 24-26 and ending with a TAG codon at nucleotides 1443-1445. A putative 
untranslated region downstream from the termination codon is underlined in Table 14A, and 
the start and stop codons are in bold letters. 

Table 14A. NOV14 Nucleotide Sequence (SEQ ID NO:47) 

GGCCCGAGGTCTCCGCCCGCACCA TGCGGCTGGGC^ 

GCAGCCTTCGAGCTGATACTCAGGAGAAGGAAGTC^GAGCGATGGTAGGC^GCGACGTGGAGC 
TCAGCTGCGCTTGCCCTGAAGGAAGCCGTTTTG^ 

CCAGTGAGTCGAAAACCGTGGTGACCTACCACATCCCACAGAACAGCTCCTTGGAAAACGT^ 
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AC^GCCXSCTACCGGAACCGAGCCCTGATGT^ 
TGCGCTTGTTCAACGTCACCCCCCAGGACGAGCAG^^ 
CCCTGGGATTCCAGGAGGTTTTGAGCGTTGA 
TGCCCGTCGTCAGCGCCCCCCAC^GCCCCrC^ 

TAAACGGCTACCCCAGGCCCAACGTGTACTGGATCAATAAGACGGAC^ 
AGGCTCTGCAGAATGACACC^TCTTCTTGAACATGCGGGGCTTG 
TGAGGATCGCA.CGGACCCCCAGCGTGAACATTGGCTGCTGCA 
AGAACCTGACTGTCGGCAGCCAGACAGGAAATGACATC^ 

ATCCAGTCAGTACCGGCGAGAAAAACGCGGCCACGTGGAGCATCCTGGCTGTCCTGTGCCTGC 

TTGTGGTCGTGGCGGTGGCCATAGGCTGGGTGTC^ 

GAGGTGCCTGGGCTGTGAGTCCGGAGACAGAGCTC^^ 

GGTTCTGGGGGGCCCAGGGGAGGCTTGGCTGCCAGCTGTCTTTCAGAGTTT 

AAAAGGCAAAAGTCCCTTGCCTTGAACAACTGTTGTTCCTC 

GGTGCGCATGGCATTTCCTGCAGCCTCCCCTO 

TCACACTGCGATGGGATTTTCCC^CATGCACAGAAGC^GAGAGACGAGTGCTAGACCCCCG^ 
GCTCCCCAGTGCCCAGCCCCGACCAGGGTGTCCAGGGCGGGTCCAGGCACCGGCGCCCAGCCC 
CCATGGGGTGTCCGGAGTGGGTCCAGGCACCGGCGCCCAGCCCCCGTGGGGTGTCCAGGGCGG 
GTCCAGGCACCGGCGCCCAGCCCCTGTGGGGTGTCCGGAGTGGGTCCGGGCACCGCCAGCTTC 
TCTCTGTGGCAGCCACTCCTGCAGCTCTCGTTTGCCCCTCAGTTCCAGGAGCAACATA GATGT 
GGATTCCTGTCCAATTTGGGAAAAATGTCCACACACGGTCACCCACCTGGCAGGTGCCTCTGG 
CTGCAAGGGGCGCTGGGCTTCGCAGGCAGGCCAGCCGGGCTCCCCGCCATGGGCCAGGATCCC 
CTCCGAGCCCTGTTTGCCGCCCAGGAGAAGGGGTTCCCCGGGGACAGTGGGCTCAGGGTGTGC 
GCAGCCACCATGCTGTGGTGTCACCTGTGGACCCAGGCGAGCTGATGGCCGACCGCAGAAACG 
GACTTCCAAGGCCAGGTCGGCCCATCCAGATGA 

CGGCCTGTTCCCGTCGGAGCCAGTCGAAGTTCCCTGAACAGGCCGCTGTTTCCGAAGCTTTAA 

ACCCTGTGTTTCCACCAAGCTGAGTCCTGAG^ 

GTGCTTCATGTTCCTCTCTCTCCTTCATCTCC^ 

GCCCAGAGCGTGGACAGGGCTTCCGTGAGACGCCACCGTGAGAGGCCAGGTGGCAGCTTGAGC 
ATGGACTCCCAGACTGCAGGGGAGCACTTGGGGCA^ 

AGGGAGAACCTGCTGGCGTTGGCTGTGATCCTGGAATGAGGCCCTTTCAAAAGCGTCATCCAC 

ACCAAAGGCAAATGTCCCCAAGTGAGTGGGCTCCCCGCTGTCACTGCCAGTCACCCACA 

GGGACTGGTGATGGGCTGTCTCTACCCGGAGCGTGCGGGATTCAGCACCAGGCTCTTCCCAGT 

ACCCCAGACCCACTGTGGGTCTTCCCGTGGGATGCGGGATCCTGAGACCGAAGGGTGTTTGGT 

TTAAAAAGAAGACTGGGCGTCCGCTCTTCCAGGACGGCCTCTGTGCTGCTGGGGTCACGCGAG 

GCTGTTTGCAGGGGACACGGTCACAGGAGCTCTTC 

GCCCGGAAGCCACAGGACCCACTCATGTGTGTGCCCACAAGTGTAGTTAGCCGTCGACACCGA 
GGAGCCCCCGGAAGTCCCCACTGGGCT^ 

GTCCCTCGGCTGTTCCGGTGAAAAGTTGAGCCACCrTTGGAAGACGCACGGGTGGAGTTTGCC 

AGAAGAAAGGCTGTGCCAGGGCCGTGTTTGGCTACAGGGGCTGCCGGGGCTCTTGGCTCTGCA 

G CGAGAAAGACACAGC C CAG CAGGGCTGGAGACGCC C ATGTC CAGCAGG CGCAGG CCTGG CAA 

CACGGTCCCGAGAGTCCTGAGGAGCAGTTAGGTGCATGGAGAGGGTATCACCTGGTGGCC^ 

GTCCCCCTTCTGACCTCAGCAATGATCCCCAAAGTGAGAGGTGGCTCCCCCGGCCCCCACCAC 

CCTCAGCAGCCCCACCCCACTCAACCCTGAGGGTCCCCAGGGTCCTGATGAAGACCTCCGACC 

CCAGCGCCAGGCTCCTCGGAGCCCAACAGTCCCAAGGGGGCAGGAGACGGGGTGGTCCAGTGC 

TGAGGGGTAC^GCCCTGGGCCCTGACCAGCCCCGGCACCTGCCATGCTGGTTCCCGGAATGAA 

TCAGCTGCTGACTGTCTCCAGAAGGGCTGGAAAGGATGCTGCCAGGTGACCCGAGGTGCACTC 

GCCCCAGGGAGATGGAGTAGACAGCCTGGCCTGGCCCTCGGGACACATTGTCTGCCCCGGGGC 

TATGGGCAAATGCCCCTCCTTCTTACTTCCCAGAATCCCCTGACATTCCCAGGGTCAGCCAGG 

ACCTGTTACAGCCCTGGTCACTTGGAACTGACAGCTGTGTGAGGCCTGCACTTCTCAG^ 

GACCTAGAAC&AAAGGAGGAGTGAGGACTCAAGGC 

GAAATTGGTTTTCTGCAAAAAAAGTCCCTACCTGAGCeiTT 

CGCTTTTAACATGAAAGCATTAGAAGATGTGTGGTGTTTATAAAAGAAGA^GTTGT CATCAC CG 
GGCATTGATTGGCAGGGACAAGGAGCTGCTTGGGTC 

CTGTGGTGCCCATTTGCAGTGACTGTGAAGTGACTCCAGGACGGACCTGCGGGGGCACCCAGA 
GGTCCTAAGCCCCAGGACTGAGGGTCGTGCATCACCACTCGGGTGTCCCGGGAGGTGCCCTGG 
GCCCGGGGACCTCACAGGCAGGACGGCGACACTAATGCAGGGAGAGGGAGTCTGGCCCCAGCT 
TTTCCTATCAGAGGCGATTTTCCTTCACCAGGGGA^ 

AGCTTCTGTCCCTCATGCCTGAGGGCACGGGGGACACTTGGAGGCTGCTGTCACCACTGTGCG 
TCCAAGGCCAreCTCTCTGCGGGTC^ 

CCCTCAGAAGCCCTGCCTGTGACGTCGGCATTTGTGAGACCTACCCTGTAACGCCT 
TCAGCCCAACATCAGCTTCCTYTTTTCTC 

CAGCCATCTCCAGAAACCTGACTTAAGAGAGTAAGATGCAAATCGTGCCTGTATCCAGTGGC 
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TTGGTGGGTGCAGGGAGTCTTGGGC 

GTGCC^CTCCrGCTCAGGGGACCCTGCCCTACACCAGGCTGTTCCGTCCCCCTGGAGGA 

GGGCCAGGTCTGGAGGCATTTTGGGTTGTCACAGCTGC^ 

GGAAGCCTCAGATGCTGTTCAACATCTTCTGGACA 

ACCCGC^GTCCACAGTCI^GGTCTCCCCTCAGAGACCCTGCCCTG<^CACC(^ 
CAAAGGTCCTGCCTGCCCCAGGGCTGAGGGGAACCTTGCCGG 
CTCTCGCCAGCTGCACGACCCTGCACGTAGT^ 
CAGTCAAGGCTGGCAGATGGGGCGGTCCATCCCTAGGGCA 

CTGCTGGCCCCCGAGCCAGGTAGCACATGCTTGTGCCTCAGTTTCCCCTCCTGTAAAGTGAGG 
CGCTGGATCCAGGTTCTGTCTACTGGGCTCTGCAGCTTGGACGCTCCTAAGACCAAGCGACCC 
ACCCTGGGGAGGGCAGCTATGGCTTTGGAATAGCTGTC 

CACCACACCCTGCCTGTGCTGC^GGGGTGCAGGGGTAAGGGGCAAGACTCCAGAGGCCTCCTC 

TCTGCATCTCCTTGTCTTCAGTGGCCGGAGGTGAGGCCTGAGCTCAGGGGAGGGGCTTCTGCC 

ACGAACCCTATGGCGGGGCACAG(^CACTTTTCCCAGGGAGGACCCCTGG^ 

TCCCCAGCGGAGTGTGGGGTCACCTTCCAAGAGCGACATTGAGAAGCTCCAGCTCTAGGAGTG 

TGCAGACTCTTAACCAGGCAGGCCCAGGCCCTGGGGCACACAAAGGCGGGGCCTC 

AGCTGCCCCTGCCAATGGGGGCTGGACTGTCCTACCCTCCTCCCTTCTACCTCCCCACTGTCT 

TCCCTCTCCACTGTCACCACTGCCTCCCTCTTCCACTGTCCTCCATGCACTGCCCTCCCTCCA 

CCTTCCCCCACCCCCACCACTCCCCATGCTGTCCCCAGGCTCCCCCCGCTCTCCCCCCTCCCC 

ACTGTCCCCCTCCCCATGCTGTACCCAGCTCACCCCGCTCTCCCCTCTCCCCACTGTCCCCCC 

TCCCACTCCCCATGCTGTCCCCAGCTCACCCTACATGGACTTGGCGATGTCCTTCCATGGCTC 

ACCGGTCTGAATTTCCATGATGAGCCGGGCCTGC^GCTTTGCTCCCCTATCCCTGCCCAGGCT 

GCAGCTGTCCATGCAGGGAGCGAGCTCCAGCACCTGCGGAGTCCTTCCGTGGGGGCCTCTCCG 

TGCCACAGCAGCCAGGGACCTCAGGTGCCTGTGCATGACACCACCGCCCATCCTCATCCTGAG 

CCAGCCTCTCAGGATCAGGACTTGGTTTGGGGGCGTTAACCTTAGAGCCTGC^^ 

TCCTGGTGGGTCTGGCCGTAGCCTGGGGAGGCCACAGCTCCAGGCCACTCCAGACCTCCCTTC 

CTCTGGGCCTTCCATGTGGTGGCAACCACCGCAGCTGTAAGGGAGGGAAAATGGAGCGTTTGT 

TCTCGGGCTGGGCTGGGGTCTGGGGGAAGCCATGGGCGTGAAGACTGGAGTATTATTTGATGG 

AGAAGCGGCCACTCCTGGAGACCGGCGGCAAACACAGAAGCACAGCGTGGAAGGTGCTGGTGT 

CAGCC CACACGGGTGATG GGGTCAGACTCAGGAGT CACACTCAGGAGTCAC CAGGCTC AAAGG 

GCCCAGGC^CCGCAAGTCCTGCTCAGCCCCAGACACAATGCATTCCTGTTGCCCTCGCCCT^ 

GCCAGGCCCCACGCAGGCCAGGGAGGACTGGCAAAGCTTGGCAACCCTCTGGGGGCCAGCCTT 

CATC CAGGC CGAAGGTGGT CAGTGGC CC ACCATGGCCCAGGTAGAAAACTCACGGATTAAGAT 

TTCATGCCCGACTCC&AAGGCAAGAGACTIT& 

TCTGT(^CCTAGGCTGGAGTGCAATCTCTGCTCA^ 

ATTCTGCCT<^GCCTCCCAAGTAGCTGGGATTACAGGTGTGCGCCACCATGCCCAGGTAATTG 
TATTTTTAGTAGAGACAGGGTTTGACCATGTTGGTCAGGCTGGTTT 

ATGATCTGCCCACCTCGACCTCCCAAAGTGCTGGGATTACAGGTGCGAGCCACCGCACCTGGC 
TACCAGACACTTCAGAGTTACAGGTTAGTTTTTCTTTCT 

AGGTGCAGGGGGAGTTAAACAAACAAACAAAATAAACAGGCCGGGTGCGGTGG^ 

TAATCCCAGCACTTTAGGAGGCCTAGGTGGGTGGATCACGAGATCAGGGGTTCAAGACCAGCC 

TGGCCGAGATGGTAAAACCCCGTCTCCACTAAAAATACAAAAATTGGCCAGGC^ 

ACACCTGTAATCCCAGTACTTTGGGAGGCTGAGGTGGGC^ 

AGACCAACCTGACCAACATGGAGAAACCCCATCTCT 

GGTGGTGCATGCCTGTAATTCGAGCTACTCGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCA 
GGAGGCAGAGGTTGCAGTGGGCCAAGATGGCGCCATTGCACTCCAGCCTGGGAACAAGAGCGA 
AACTCTGACTAAAAAAGAAAGAAAGAAAGAAAAAAATTAGTTGGGCACGGTGGCAGGCGCCTG 
TAATCC(^GGTACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCCGGGAGGCAGAGGTCGC 
AGTGAGCCGAGATTGCACCACTGCCCTCCAGCCTGGGTGA^ 

AAAAAAAAAAAAAAAATTGGATACATTGTAATAC CT CAAATACTTGTAAGTGAAG CACCC CAG 

TTCCCATAGAGCTGCCGCACTCAGAGGCTTCTGTAACCTGCCTGCTCCCAGCATTCT^ 

GGTCTGGTATGTCCAGAATTTGCAGACACAGGAAT^ 

GGGGCCCGATGACCAGCCCACTGTGAGCTCA 

GGCTCTGGGTGTGATACCCAGGGCACACGCGTTTGCACAGGCA 

ATGCTGAGCCCGATAAGCCGTGCTGGACAGGC^ 

ACAGCAACCAACTCACCACCCTCGCATCATGATC 

GTGGCCTGGGCTGTGGCTCTGCTGCGAGCC&CCTTGAGTC 

ACTCAGCTGCTATGTGGGGAGCTGGCCCCTG 

GCCCTTGGAC^GCCAGGATC^CCCGGGGCTGTCTGCATACAGACTTCTCTVGGGGAGTTCTCAG 
CTTGGACCCTTATCTCCCCAGAATCCTGGAACCTGCTCCTTCTGCTCTCGTGACTGACTGTGT 
TCTCTATGCAACTTCCAATAAAACCTCTTCATTTGAAAGGAAAAAAGTCTC 
AGGAAGGGAGAGAGTTCATATTGCAATCTTTTTT1TTTTAATAAAAATAAT 
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AACATGGTGAGAC CC CATCTCTGTAAAACATTTTTAAAAAATTAGC CGGGTATGGTGGCGCAC 
ACTTGTAGTCCCAGCTACTCAGG^^ 

GCTGCAGTGAG CTGTGATTGTGC CACTGTACTCCAGCCTGGACAACAGAGTGAGACGC CGTCT 
CAAATAAATAAATACAT 

The nucleic acid sequence of NOV14 maps to chromosome 21 and has 480 of 607 
bases (79%) identical to a gb:GENBANK-E):AP001753|acc:AP001753.1 mRNA from Homo 
sapiens (Homo sapiens genomic DNA, chromosome 21q, section 97/105) (E = 1.5e" 117 ). 
5 A NOV14 polypeptide (SEQ ID NO:48) is 473 amino acid residues and is presented 

using the one letter code in Table 14B. Signal P, Psort and/or Hydropathy results predict that 
NOV14 contains a signal peptide and is likely to be localized at the plasma membrane with a 
certainty of 0.4600. In other embodiments, NOV14 is localized to the endoplasmic reticulum 
(membrane) with a certainty of 0. 1000, endoplasmic reticulum (lumen) with a certainty of 
1 0 0. 1 000 or the outside of the cell with a certainty of 0. 1 000. The most likely cleavage site for a 
NOV14 peptide is between amino acids 18 and 19, at: LRA-DT. 



Table 14B. NOV14 protein sequence (SEQ ID NO:48) 

MRLGSPGLLFLLFSSLRADTQEKEVR^ 

PQNSSLEKTVDSRYRNRALMSPAGMLRGDFSLRLFNVTPQDEQKFH 

AANFS VPWS APHS PS QDELTFTCTS INGYPRPNVYWINKTONSLLDQALQN^ 

VLRIARTPSWIGCCIENVLLQQN^ 

VAVAIGWVCRDRCLQHSYAGAWAVSPETELTGEFAVGSSRFWGAQGRIiGCQLSFRVSKNFQKAKVPC 
LEQLLFLETQRSPRWCAWHFLQPPLGMGWHPGVHFVTLRWDFPNMHRSRETSARPPRSPVPSPDQGV 
QGGSRHRRPAPMGCPEWVQAPAPSPRGVSRAGPGTGAQPLWGVRS GS GHRQLLS VAATPAALVCPS V 
PGAT 

The NOV14 amino acid sequence has 300 of 300 amino acid residues (100%) identical 
15 toj and 300 of 300 amino acid residues (100%) similar to, the 302 amino acid residue 
ptnr:TREMBLNEW-ACC: AAG0 1 176 protein from Homo sapiens (Human) 
(TRANSMEMBRANE PROTEIN B7-H2 ICOS LIGAND) (E = 7.3e 160 ). 

NOV14 is expressed in at least the following tissues: bone marrow, brain, thalamus, 
adipose, amygdala, bone, heart, kidney, lymphoid tissue, mammary gland/breast, ovary, 
20 pancreas, peripheral blood, prostate, thalamus, tonsils, urinary bladder, uterus, vulva, whole 
organism, appendix, bronchus, cartilage, heart, kidney, lung, lymph node, placenta, right 
cerebellum, skeletal muscle, testis, thymus. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 

25 

Possible small nucleotide polymorphisms (SNPs) found for NOV14re listed in Table 14C. 
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Table 14C: SNPs 


Variant 


IN UCIcOUQc 


Ddac 


Allium 










Acid 
Pntftinn 


qnrrp 


13376532 


92 


G>A 


30 


Glv>Asn 


13374885 


262 


T>C 


87 


Ser>Pro 


13374884 

1. mJ ~J / TOOT 


296 


T>C 


98 


Leu>Pro 


13374883 


385 


G>A 


128 


Val>Ile 


13376150 


533 


A>G 


177 


Asn>Ser 


13376531 


554 


T>C 


184 


Leu>Pro 


13376151 


598 


G>A 


199 


Val>Met 


13376530 


619 


G>A 


206 


Ala>Thr 


13376152 


697 


A>G 


232 


Thr>Ala 



N0V14 also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 14D. 



Table 14D. BLAST results for NOV14 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 6136557 |sp|07514 
4|Y653 HUMAN 


HYPOTHETICAL 
PROTEIN 
KIAA0653 
PROTEIN 


558 


420/500 
(84%) 


420/500 
(84%) 


0.0 


gi I 17460870 |ref|XP 


KIAA0653 
protein, B7- 
like protein 
[Homo 

sapiens] 


302 


259/284 
(91%) 


259/284 
(91%) 


e-148 


036027.21 
(XM_036027) 


gi | 6983944 | gbj AAF34 


B7-like 
protein [Homo 
sapiens] 


309 


258/283 
(91%) t 


258/283 
(91%) 


e-147 


739.1 [AP199028 1 
(AF199028) 


gi I 7657220 |ref|NP 0 
56605. l| 
(NM_015790) 


icos ligand 
[Mus 
musculus] 


322 


112/234 
(47%) 


143/234 
(60%) 


8e-50 


gi 1 15011418 |qb| AAK7 
7544.1|AF394451 1 
(AF394451) 


B7-like 
protein GL50- 
B [Mus 
musculus] 


347 


112/234 
(47%) 


143/234 
(60%) 


2e-49 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 14E. 

Table 14E. ClustalW Analysis of NOV14 

DNOV14 (SEQ ID NO: 48) 

2) gi | 6136557 HYPOTHETICAL PROTEIN KIAA0653 PROTEIN (SEQ ID NO: 141) 

3) gi j 1746087 KIAA0653 protein, B7-like protein [Homo sapiens] (SBQ ID 
NO-.142) 

4) gi | 6983944 B7-like protein [Homo sapiens] (SEQ ID NO: 143) 
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5) gi|7657220 icos ligand [Mus musculus] (SEQ ID NO:144) 

6) gi | 1501141 B7-like protein GL50-B [Mus musculus] (SEQ ID NO: 145) 



10 



20 



30 



40 



50 



NOV14 



gi 


6136557 


gi 


1746087 


gi 


6983944 


gi 


7657220 


gi 


1501141 


NOV14 


gi 


6136557 


gi 


1746087 


gi 


6983944 


gi 


7657220 


gi 


1501141 


NOV14 


gi 


6136557 


gi 


1746087 


gi 


6983944 


gi 


7657220 


gi 


1501141 



AVRADLPRPEVAPLRGLPRPKFSAPRGLRAPRSPRPEVSART 



-MQLKCPCFVSLGTRQPVWKKLHVSSGFFSGL 
-MQLKCPCFVSLGTRQPVWKKLHVSSGFFSGI 



MRLGSPGL 
MRLGSPGL 
MRLGSPGL 
MRLGSPGL 

jGL 

!gl 



8 

50 

8 

8 

33 
33 



60 

.1.. 



I 



70 

.1.. 



I 



80 



90 



100 



lfllfsslradtqekevramvgsdvelscacpegsrfdlgdvyvywqtse 
lfllfsslradtqeicevramvgsdvelscacpegsrfdl|dvyvywqtse 



lfllfsslradtqekevramvgsdvelscacpegsrfdl|dvyvywqtse 
lfllfsslradtqekevramvgsdvelscacp egsr fdl|dvyvywqtse 

LLi*SSLgA0|BEKEVgAJWGS|fo^ ~~ 
LlSs S L^SISb'OEvEaMVGS^ sfiS.YVYWo' 



FL 
FL 



?ijij^fijlsB«3yvywq! 
?B^Hf^lsBSyvywq! 



58 
100 
58 
58 

I EN 83 
I EN 83 




NOV14 

gi|6136557 
gi j 1746087 
gi j 6983944 
gi|7657220 
gi 1501141 



NOV14 

gi | 6136557 
gi 1 1746087 
gi j 6983944 
gi j 7657220 
gi 1 1501141 




170 

. J. 



QSLGFQEVLSVEV 
QSLGFQEVLSVEV 
QSLGFQEVLSVEV r 
QSLGFQEVLSVEV 

^LpMv* 




NOV14 

gi | 6136557 
gi 1 1746087 
gi | 6983944 
gi|7657220 
gi j 1501141 



260 



270 



280 



290 



300 




NOV14 

gi | 6136557 



310 



320 



330 



340 



350 



WSILAVLCLLVWAVAIGWVCRDRCLQHSYAGAWAVSPETELT 
WSILAVLCLLVWAVAIGWVCRDRCLQHSYAGAWAVSPETELTte* 
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gi| 1746087 
gi | 6983944 
gi|7657220 
gi I 1501141 




360 



NOV14 

gi | 6136557 
gi j 1746087 
gi | 6983944 
gi|7657220 
gi | 1501141 



370 



380 



390 



SRFWGAQGRLGCQLS FRVS KNFQKAKVPCLEQLL 
SRFWGAQGRLGCQLSFRVSKNFQKAKVPCLEQLL 




400 
|....| 
!RSPRWCAWHFL 356 
RS PR WC ARHFL 398 

302 

309 

322 

YQDYLIPRYLMSPCjjKgRGLP 347 



410 420 430 440 450 

....|....|....|.-..|....|....|....|....|....|....| 
N0V14 QPPLGMGWHPGVHPVTLRWDF PNMHRSRETSARPPRS PVPS PDQGVQGGS 406 

gi | 6136557 QPPLGMGWHPGVHFVTLRWDFPNMHRSRETSARPPRS PVPS PDQGVQGGS 448 

gi j 1746087 302 

gi j 6983944 309 

gi|7657220 322 

gi 1 1501141 347 



N0V14 



gi 
gi 
gi 
gi 
gi 



6136557 
1746087 
6983944 
7657220 
1501141 



460 
I 



470 



480 



490 



500 



RHRRPAPMGCPEWVQAPAPSPRGVSRAGP 435 

RHRRPAPMGCPEWVQAPAPSPRGVSRAGPGTGAQPPWGVQGGSRHRRPAP 498 

302 

309 

322 

347 



510 520 530 540 550 

....|....|....|....|....|....|....|....|....|....| 

N0V14 GTGAQPLWGVRSGSGHRQLLSVAATPAA 463 

gi 6136557 MGCPEWVQAPAPSPRGVSRAGPGTGAQPLWGVWSGSGHRQLLSVAATPAA 548 

gi 1746087 302 

gi 6983944 309 

gi 7657220 322 

gi 1501141 347 



N0V14 



gi 
gi 
gi 
gi 



6136557 
1746087 
6983944 
7657220 



gi 1501141 



560 
....|....| 
LVCPSVPGAT 473 
LVCPSVPGAT 558 

302 

309 

322 

347 



Table 14F lists the domain description from DOMAIN analysis results against NOV14. 
This indicates that the NOV14 sequence has properties similar to those of other proteins 
known to contain these domains. 
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Table 14F. Domain Analysis of NOV14 

gnl I Smart | smart00406 , UDPGT, IGv, Immunoglobulin V-Type (SEQ ID 
NO:XXX) 

Length = 80 residues, 100.0% aligned 

Score = 38.9 bits (146) , Expect = 7e-04 

Query: 32 DVELSCACPEGSRFDIjNDVYVYWQTSESKTV 91 

I III + I I + II I + + I + ++ |+ 1 +| 

Sbjct: 1 SVTLSC KASGFTFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKD-N 56 

Query: 92 LRGDFSLRLFNVTPQDEQKFHCLV 115 

+ I II + 1+ +1 ++I I 
Sbjct: 57 SKNDVSLTI SNLRVEDTGTYYCAV 80 

Costimulatory interactions between the B7 family ligands and their receptors play 
critical roles in the growth, differentiation, and death of T cells. Engagement of the T-cell 
costimulator CD28by either specific antibodies or its natural ligands B7-1 andB7-2 increases 
antigen-specific proliferation of CD4 + T cells, enhances production of cytokines, induces 
maturation of CD8 + effector T cells and promotes T-cell survival. Signaling through 
homologous CTLA-4 receptor of B7-1 and B7-2 on activated T cells, however, is thought to 
deliver a negative signal that inhibits T-cell proliferation, interleukin (JL)-2 production, and 
cell cycle progression. Although B7-1 and B7-2 share only ~20% homology in their amino 
acids, they have similar tertiary structures and costimulatory functions. 

Recent studies indicate that other members of the B7-CD28 family may also 
participate in the regulation of cellular and humoral immune responses. One of the new 
members is an inducible costimulator (ICOS), a CD28-like receptor. An F44 monoclonal 
antibody (mAb) against human ICOS costimulates T-cell growth and increases secretion of 
several cytokines including IL-10, interferon-, and IL-4, but not IL-2 in the presence of 
optimal doses of anti-CD3 antibody. Another new B7 family member is mouse B7h /B7RP-1. 
B7h/B7RP-1 does not bind to CD28 and CTLA-4 and can costimulate T-cell growth in the 
presence of antigenic signals. It has been shown that surface expression of B7h/B7RP-1 is up- 
regulated by tumor necrosis factor- in the 3T3 fibroblast line and the increase of B7h/B7RP-1 
messenger RNA (mRNA) is also observed in nonlymphoid tissues exposed to 
lipopolysaccharide (LPS). Yoshinaga and associates demonstrated that B7h/B7RP-1 is a ligand 
for mouse CRP-1, a mouse homologue of human ICOS. Expression of a B7RP-1 fusion 
protein in transgenic mice leads to hyperplasia in several lymphoid organs and treatment of 
mice with B7h/B7RP-1 fusion protein enhanced oxazolone-induced contact hypersensitivity. 
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A new member of the human B7 family, B7-H1, shares -20% identical amino acid 
sequence with B7-1 and B7-2 in the Ig V- and Ig C-like extracellular domains but differs more 
profoundly from B7-1 andB7-2 in the cytoplasmic domain. It is unlikely that B7-H1 is a 
human homologue of mouse B7h/B7RP-1 because identity of amino acids between them is 
5 less than 30%. Furthermore, B7-H1 does not bind to CD28, CTLA-4, and ICOS. Surface 
expression of B7-H1 can be detected in the majority of activated CD14 + macrophages and a 
fraction of activated T cells. B7-H1 costimulates T-cell responses in the presence of 
suboptimal doses of anti-CD3 mAb, enhances allogeneic mixed lymphocyte response, and 
preferentially induces EL- 10 secretion from T cells. By searching molecules sharing 

10 homologies with the Ig V and Ig C domains of B7-1, B7-2, and B7-H1 in the NCBI database 
fhttp://www.ncbi.nlm.nih.gov) followed by subsequent cloning and sequencing, anew B7-like 
gene designated B7-H2 (B7 homologue 2) was identified. In addition to an overall structure 
similarity to B7-1, B7-2, and B7-H1, B7-H2 binds ICOS and costimulates the proliferation and 
cytokine production of human T cells. Cell surface expression of B7-H2 protein is detected in 

15 monocyte-derived immature dendritic cells. Soluble B7-H2 and immunoglobulin (Ig) fusion 
protein, B7-H2Ig, binds activated but not resting T cells and the binding is abrogated by 
inducible costimulator Ig (ICOSIg), but not CTLA4Ig. In addition, ICOSIg stains Chinese 
hamster ovary cells transfected with B7-H2 gene. By suboptimal cross-linking of CD3, 
costimulation of T-cell proliferation by B7-H2Ig is dose-dependent and correlates with 

20 secretion of interleukin 0L)-2, whereas optimal CD3 ligation preferentially stimulates IL-10 
production. The results indicate that B7-H2 is a putative ligand for the ICOS T-cell molecule. 
(Blood. 2000;96:2808-2813) PMID: 11023515, UI: 20477846 

The T cell-specific cell surface receptors CD28 (186760) and CTLA4 (123890) are 
important regulators of the immune system. CD28 potently enhances those T-cell functions 

25 essential for an effective antigen-specific immune response, and CTLA4 counterbalances the 
CD28-mediated signals and thus prevents an otherwise fatal overstimulation of the lymphoid 
system. By generating monoclonal antibodies against activated human T cells, Hutloff et al. 
(1999) identified another member of this family of molecules, 'inducible costimulator, 1 
symbolized ICOS. The ICOS-specific monoclonal antibody did not react with resting human 

30 peripheral blood T cells, but stained CD4+ and CD8+ T lymphocytes that had been activated 

by stimulation of the T-cell antigen receptor complex. Immunoprecipitations defined the ICOS 

antigen as a disulfide-linked dimer with an apparent relative molecular mass of 55 to 60 kD. 

Protein purification by SDS-PAGE indicated that ICOS is expressed on the cell surface as a 

homodimeric protein, with the 2 chains differing only in their posttranslational modification. 
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The full-length ICOS cDNA of 2,641 basepairs was cloned from a MOLT-4V T lymphoblast 
cDNA library. Northern analysis revealed a single ICOS mRNA species of approximately 2.8 
kb in length in activated human T cells. The open reading frame of ICOS mRNA encodes a 
protein of 199 amino acids. The ICOS amino acid sequence shares 24% and 17% identity, 
5 respectively, with CD28 and CTLA4. The predicted mature ICOS is a type I transmembrane 
molecule that consists of a single immunoglobulin V-like domain, stabilized by conserved 
cysteine residues at positions 42 and 109; a transmembrane region of approximately 23 amino 
acids; and a cytoplasmic tail of 35 amino acids. It shows close structural resemblance to CD28 
and CTLA4. The cysteine residue located at position 141 of CD28, also found in CTLA4, is 

10 apparently involved in forming the disulfide bridge between the homodimeric chains of these 
proteins, and is also found in ICOS at position 136. ICOS matches CD28 in potency and 
enhances all basic T-cell responses to a foreign antigen, namely proliferation, secretion of 
lymphokines, upregulation of molecules that mediate cell-cell interaction, and effective help 
for antibody secretion by B cells. Unlike the constitutively expressed CD28, ICOS has to be de 

1 5 novo induced on the T-cell surface and does not upregulate the production of interleukin-2 
(TL2; 147680), but superinduces the synthesis of interleukin-10 (IL10; 124092), a B-cell 
differentiation factor. In vivo, ICOS is highly expressed on tonsillar T cells, which are closely 
associated with B cells in the apical light zone of germinal centers, the site of terminal B-cell 
maturation 

20 Dong et al. (2001) generated Icos-deficient mice and determined that the absence of 

Icos did not impair T-cell development. However, T-cell activation in terms of proliferation 
and IL2 production was impaired. Differentiated Icos -/- cells were able to produce IFNG 
(147570) but not IL4 (147780) or IL2. In vivo immunization also revealed a defect in IL2 and 
IL4 production and a reduction in serum IgGl and IgE. Using allergy models, Dong et al. 

25 (2001) found that Icos was not required for Th2 cell differentiation, but rather it regulated IL4 
and IL13 (147683) production. Using the experimental autoimmune encephalitis (EAE) model 
for multiple sclerosis, the authors found that Icos -/- mice developed greatly enhanced disease 
compared with wildtype mice, even with a genetic background otherwise associated with 
resistance to EAE. Splenocytes from the knockout and wildtype mice produced undetectable 

30 levels of IL4 and similar levels of ELI 0 and IFNG; however, cells from the Icos -/- mice 
produced no IL13, whereas wildtype mice made abundant amounts. Dong et al. (2001) 
concluded that ICOS may have an important negative regulatory role, through the induction of 
IL13, in protection against inflammatory diseases. 
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McAdam et al. (2001) found that Icos-deficient mice had similar basal levels of IgM, 
slightly elevated IgG3, and reduced IgGl, IgG2a, and IgE compared to wildtype mice. 
Immunized knockout and wildtype mice, except in the presence of the highly inflammatory 
complete Freund's adjuvant, also had similar levels of IgM-specific antibody but reduced 
5 IgGl- and IgG2a-specific antibody and reduced germinal center formation. Class switching 
from IgM to IgG was restored in Icos -/- mice by stimulation of CD40 (109535) . 

Tafiiri et al. (2001) found that reduced T-cell proliferation in cells from Icos-deficient mice 
was associated with a marked decrease in expression of CD40LG (308230), CD25 (IL2RA; 
147730), and CD69 (1072731 B-cell activation and T cell-independent antibody responses 

10 were unimpaired in Icos knockout mice. In contrast to the findings of McAdam et al. (2001), 
Tafiiri et al. (2001) found that only basal levels of IgGl were significantly reduced in Icos -/- 
mice; however, they concurred that serum IgGl and IgG2a levels were reduced, and IgE levels 
were undetectable after immunization. ELISA assays showed that this class-switching 
impairment was associated with reduced DL4 production but not with IFNG production. 

1 5 Immunohistochemistry analysis determined that germinal center formation was also reduced 
in Icos knockout mice, as it is in mice deficient in Cd401g or Cd28. 

The protein similarity information, expression pattern, and map location for the 
NOV14 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the B7 Immunoglobulins family. Therefore, 

20 the nucleic acids and proteins of the invention are useftd in potential diagnostic and 

therapeutic applications and as a research tool. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 

25 (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in -various diseases and disorders described below and/or 
30 other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: brain disorders including epilepsy, eating disorders, 
schizophrenia, ADD, and cancer; heart disease; inflammation and autoimmune disorders 
including Crohn's disease, IBD, allergies, rheumatoid and osteoarthritis, inflammatory skin 
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disorders, allergies, blood disorders; psoriasis colon cancer, leukemia AIDS; thalamus 
disorders; metabolic disorders including diabetes and obesity, lung diseases such as asthma, 
emphysema, cystic fibrosis, and cancer; pancreatic disorders including pancreatic 
insufficiency and cancer; and prostate disorders including prostate cancer and other diseases, 
5 disorders and conditions of the like. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the substances of the invention for use in 
therapeutic or diagnostic methods. 

The B7-H2B-like nucleic acid and protein of the invention, or fragments thereof, are 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 

10 protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV14 protein has multiple hydrophilic regions, each of which 

15 can be used as an immunogen. In one embodiment, a contemplated NOV14 epitope is from 
about amino acids 20 to 25. hi another embodiment, a contemplated NOV14 epitope is from 
about amino acids 48 to 49. In other specific embodiments, contemplated NOV10 epitopes 
are from about amino acids 50 to 52, 58 to 75, 100 to 120, 150 to 190, 240 to 260, 290 to 350, 
370 to 420 and 440 to 450. 

20 

NOV15 

A disclosed NOV15 nucleic acid(designated CuraGen Acc. No. CG56252-01) 
encoding a novel galactosyltransferase-like protein includes 1302 nucleotides (SEQ ID NO: 
49) and is shown in Table 15 A. An open reading frame was identified beginning with an ATG 
25 initiation codon at nucleotides 1-3 and ending with a TAG codon at nucleotides 1276-1278. A 
putative untranslated region downstream from the termination codon is underlined in Table 
15 A, and the start and stop codons are in bold letters. 

Table 15A. NOV15 Nucleotide Sequence (SEQ ID NO:49) 

ATGGGAGGAGCTGCCCCCTGCTGCCGACTGCGACCCTTACAGGGGAGGGAGGGCGCAGGCCGC 
GCGGAGATGAGGAGGAGGCTGCGCCTACGCAGGGACGCATTGCTCACGCTGCTCCTTGGCGCC 
TCCCTGGGCCTCTTACTCTATGCGCAGCGCGACGGCGCGGCCCCGACGGCGAGCGCGCCGCGA 
GGGCGAGGGAGGGCGGCACCGAGGCCCACCCCCGGACCCCGCGCGTTCCAGTTACCCGACGCG 
GGTGCAGCCCCGCCGGCCTACGAAGGGGACACACCGGCGCCGCCCACGCCTACGGGACCCTTT 
GACTTCGCCCGCTATTTGCGCGCC^GGACCAGCGGCGGTTTCCACTGCTCATTAACCAGCCG 
CACAAGTGCCGCGGCGACGGCGCACCCGGTGGCCGCCCG 
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GTGGCAGAGGACTTCGAGCGGCGCCAAGCCGTGCGCCAGACGTGGGGCGCGGAGGGTCGCGTG 
CAGGGGGCGCTGGTGCGCCGCGTGTTCTTC 

GCCGACGAAGTTGGGGAGGGCGCGCGAACCCACTGGCGCGCCCTGCTO 

GCGTATGCGGACATCCTGCTCTGGGCCTTCGA 

ATCC^CTTTCTAGCCTGGGCCTCAGCTTTCTGCCCCGA 

GC^GATGTGTTCGTGAACGTGGGAAATCTCCTGGAGTTCCTGGCGCCGCGGGACCCGGCGC^ 
GACCTGCTTGCTGGTGACGTAATTGTGCATGCGCGGCCCATCCGCACGCGGGCT 
TACATCCCCGAGGCCGTGTACGGCCTGCCCGCCTATCCGGCCTACGCGGGCGGCGGTGGCTTT 
GTGCTTTCCGGGGCCACGCTGOVCCGCCreGCTGGCGCCTGTG 

ATCGACGACGTCTTTCTGGGCATGTGTCTGCAGCGCCTGCGGCTCACGCCCGAGCCTCACCCT 

GCCTTCCGCACCTTTGGCATCCCCCAGCCTTCAGCCGCGCCGCATTTGAGC^ 

TGCTTTTACCGTGAGCTGGTTGTAGTGCACGGGCTCTCGGCCGCTGACATCTGGCTTATGTGG 

CGCCTGCTGCACGGGCCGCATGGGCCAGCCTGTGCGCATCCACAGCCTGTCGCTGCAGGCCCC 

TTCCAATGGGACTCCTAGCTCCCCACTACAGCCCCAAGCTCC 



The nucleic acid sequence of NOV15 maps to chromosome 16 and has 421 of 639 
bases (65%) identical to a gb:GENBANK-ID:AF175522|acc:AFl 75522.1 mRNA from Homo 
sapiens (Homo sapiens transmembrane tryptase mRNA, complete cds) (E = 1.9e" 33 ). 
5 A NOV15 polypeptide (SEQ ID NO: 50) is 425 amino acid residues and is presented 

using the one letter code in Table 13B. Signal P, Psort and/or Hydropathy results predict that 
NOV 15 contains a signal peptide and is likely to be localized at the plasma membrane with a 
certainty of 0.7900. In other embodiments, NOV15 is localized to the microbody (peroxisome) 
with a certainty of 0.6400, the Golgi body with a certainty of 0.3000 or the endoplasmic 
10 reticulum (membrane) with a certainty of 0.2000. The most likely cleavage site for a NOV15 
peptide is between amino acids 55 and 56, at: DGA-AP. 



Table 15B. NOV15 protein sequence (SEQ ID NO:50) 

MGGAAPCCRLRPLQGREGAGRAEMRRRLRLRRDALLTLL^ 

AAPRPTPGPRAFQLPDAGAAPPAYEGDTPAPPTPTGPFDPARYLRAKDQRRFPLLINQPHKCRGDGA 
PGGRPDLLIAVKSVAEDFERRQAWQTWGAEGRVQGALVRRVFLLGVPRGAGSGGADEVGEGARTHW 
RALIiRAESLAYADILLWAFDDTFFNLT^ 

RDPAQDLLAGDVI VHARP I RTRAS KYY I PEAVYGLPAY PAYAGGGGFVLSGATLHRLAGACAQVELF 
PIDDVFLGMCLQRLRLTPEPHPAFRTFGI PQPSAAPHLSTFDPCFYRELVWHGL SAADI WLMWRLL 
HGPHGPACAHPQPVAAGPFQWDS 



The NOV15 amino acid sequence has 93 of 201 amino acid residues (46%) identical 
to, and 125 of 201 amino acid residues (62%) similar to, the 342 amino acid residue 
15 ptnr:TREMBLNEW-ACC:AAG32641 protein from Rattus norvegicus (Rat) (PROSTASIN) 
(E = 9.6e 55 ). 

NOV15 is expressed in at least the following tissues: large cell carcinoma, adult brain, 
amygdala, aorta, appendix, artery, bone marrow, brain, cartilage, cerebellum, cervix, 
epidermis, kidney, lung, lymph node, lymphoid tissue, ovary, oviduct/uterine tube/fallopian 
20 tube, pituitary gland, prostate, skin, small intestine, spinal cord, spleen, synovium/synovial 
membrane, testis, thalamus, thymus, thyroid, vulva, whole organism, bone marrow . This 
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information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. In addition, the sequence is predicted to be 
expressed in the following tissues because of the expression pattern of (GENBANK-ID: 
gb:GENBANK-ID:AB015630|acc:AB015630.1) a closely related Homo sapiens mRNA for 
type II membrane protein, complete cds, clone:HP10328 homolog in species Homo sapiens 
:epidermoid carcinoma. 

NOV15 also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 15C. 



Table 15C. BLAST results for NOV15 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi I 15208631 |ref|NP 
171608. 1| 


hypothetical 
protein 

sapiens] 


377 


303/317 
(95%) 


303/317 
(95%) | 


e-163 


qi | 17225044 |qb| AAL3 
7220.1|AF321826 1 
(AF321826) 


beta-1, 3- 
galactosyltra 

nsferase- 
related 
protein [Mus 

musculus] 


399 


272/347 
(78%) 


284/347 
(81%) 


e-141 


gi | 16973455 | qb | AAL3 
2295.l|AF321827 1 
(AF321827) 


beta-3- 
galactosyltra 

nsferase 
[Danio rerio] 


418 


128/295 
(43%) 


j 181/295 
(60%) 


le-65 


gi 1 16973459 |gb | AAL3 
2297.1|AF321829 1 
(AF321829) 


beta-3- 
galactosyltra 

nsferase 
[Danio rerio] 


412 


123/289 
(42%) 


171/289 
(58%) 


2e-58 


gi | 14290592 |gb |AAH0 
9075.1 |AAH09075 
(BC009075) 


beta-1, 3 -N- 
acetylglucosa 
minyltransfer 
ase 1 [Mus 
musculus] 


397 


124/299 
(41%) 


163/299 
(54%) 


7e-53 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 15D. 



Table 15D. ClustalW Analysis of NOV15 

1) NOV15 (SEQ ID NO: 50) 

2) gi| 1520863 hypothetical protein MGC4655 [Homo sapiens] (SEQ ID NO:147) 

3) gi j 1722504 beta-1, 3-galactosyltransf erase-related protein [Mus 
musculus] (SEQ ID NO: 14 8) 

4) gi 1697345 beta-3 -galactosyl transferase [Danio rerio] (SEQ ID NO:149) 

5) gi 1697345 beta-3 -galactosyltransf erase [Danio rerio] (SEQ ID NO: 150) 

6) gi 1429059 beta-1, 3-N- ace tylglucosaminyl transferase 1 [Mus musculus] 
(SEQ ID NO: 151) 
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NOV15 
gi | 1520863 
gi [1722504 
gi | 1697345 
gi j 1697345 
gi j 1429059 



NOV15 



gi 


1520863 


gi 


1722504 


gi 


1697345 


gi 


1697345 


gi 


1429059 


NOV15 


gi 


1520863 


gi 


1722504 


gi 


1697345 


gi 


1697345 


gi 


1429059 


NOV15 


gi 


1520863 


gi 


1722504 


gi 


1697345 


gi 


1697345 


gi 


1429059 



10 

mggaapccrErp: 



20 30 

L...i....L...r 

IGAGRAEI^ 

--R- 
LCPE 

FTSIjLTDYRMTTREgWRVYKR\ 
1CRSACVT - EFFCRKjKjKNVKTAV 
VGRRQVK LLGII 

60 70 80 



40 



50 




J§GLLLYA 50 
-A 12 
JLLLYA 29 
IG 41 

iFATLLgLQKLIT 40 
r SKNSSQDK 35 



?TASAPR< 

2G 

DVASPTTRPP- 
NLTSLQDFQTDHI 
VDTNSKDKKVEVKi 
NGKgGVIIPKE: 




90 



100 



TPGPjgAFg 80 
-PDPARSS 32 
TPSLpAR§ 58 

LTADSEVQKKATVNFWKTIQRLQSTlfGSR 91 

CGPQCPS FKSKNLKAVEN SS—HSGGSDSpj 84. 

PStQrAYWKTC^QEKIiNRWYNPILN- -RVAl^T^ 83 



120 



110 

|p -dag^ppay||gd3pap 

YP -TRVQPRRPT^GTHRRR 

^pntaraSpiiAySgd^pvpL , . j 

gTLKQAPgTWDVgSSNCSINLFNSSQEW 

rafkplpiocwdvnkiBcten||tiktqli 
^tspnt|hlsycepdstw!avtd- - - 



130 



140 



150 





N0V15 
gi I 1520863 
gi j 1722504 
gi j 1697345 
gi | 1697345 
gi j 1429059 



210 220 

...|....| 
SGGADEVGE 
SGGADEVGEGj 
SG GAG' 

s-n le: 

p gkds: 

p p ednhpdlsd 



250 





260 



270 



280 



290 



300 



N0V15 



gi 
gi 
gi 
gi 
gi 



1520863 
1722504 
1697345 
1697345 
1429059 



N0V15 

gi | 1520863 
gi j 1722504 
gi j 1697345 
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gi 


1697345 


gi 


1429059 


NOV15 


gi 


1520863 


gi 


1722504 


gi 


1697345 


gi 


1697345 


gi 


1429059 


NOV15 


gi 


1520863 


gi 


1722504 


gi 


1697345 


gi 


1697345 


gi 


1429059 




410 



420 



430 




440 450 
|.. 

I gHPQPjVjAA 418 
ShPQP||aA 370 
PQPgjAT 392 
jQKIDFLD 418 
412 
397 



N0V15 


• • • • 1 • • 
GPFQWDS 


425 


gi 


1520863 


GPFQWDS 


377 


gi 


1722504 


GPFQWNS 


399 


gi 


1697345 




418 


gi 


1697345 




412 


gi 


1429059 




397 



Table 15E lists the domain description from DOMAIN analysis results against 
NOV15. This indicates that the N0V15 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 15E. Domain Analysis of NOV15 

qnl I Pf am | pf am01762 , GalactosylJT, Galactosyl trans f erase (SEQ ID 
N0:152) 

Length - 195sidues, 99. Signed 

Score = 102 bits (254) , Expect = 4e-23 



Query: 


154 


Sbjct: 


2 


Query: 


213 


Sbjct: 


48 


Query: 


271 


Sbjct: 


108 


Query: 


331 


Sbjct: 


168 



II M+ii + +| ++ + || + | II +1111 I 

RRNAIRKTWMNQNNSRGGRIKSIiPLVG- -IiAALDGKLKKLVMEEARIi Y 47 



n ++ +!++ inn + | + + 1 1+ + + 1 i inn in i i 

GDIIVVDIiEDSYIjNLTLKTLTIIiIiYVVSKCPNAKLIGKIDDDVFVNPDNLIiSLLEREYID 107 



1+ I +1 + 1+11+ ll+l+l I II I I 

PSPLSFYGYIIKNGEPVRTKKSKWYVPPTAYPCSNYPPYLSGPFYILS] 

QVELFPIDDVPL-GMCLQRLRLTPEPHP 357 
1 + 1 I + 1+ I ++ I 
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The enzyme galactosyltransferase (EC 2.4.1.38) catalyzes the reaction involving UDP- 
galactose and N-acetylglucosamine for the production of galactose beta-l,4-N- 
acetylglucosamine. The enzyme that provides UDP-galactose for galactosyltransferase, 
galactose- 1 -phosphate uridyltransferase, maps to the same band. The galactosyltransferase 
5 enzyme can also form a heterodimer with the regulatory protein alpha-lactalbumin to form 
lactose synthetase (EC 2.4.1.22). hi addition to a biosynthetic role, galactosyltransferases may 
be components of plasma membranes where they may function in intercellular recognition 
and/or adhesion. Masri et al. (1988) noted that galactosyltransferase, which they called beta- 
1,4-galactosyltransferase, is located primarily in the trans-cistemae of the Golgi complex and 
1 0 exists in both membrane-bound and soluble forms. 

Appert et al. (1986) cloned a galactosyltransferase cDNA by screening a human liver 
cDNA library with a probe based on the sequence of the purified protein. The partial cDNA 
did not include the putative N-terminal membrane-bound region. By screening a human 
placenta cDNA library with the partial galactosyltransferase cDNA isolated by Appert et al. 

15 (1986), Masri et al. (1988) cloned a full-length beta-l,4-galactosyltransferase cDNA. It 

encodes a predicted 400-amino acid protein with an N-terminal membrane-anchoring domain. 
The soluble form of the enzyme appears to result from proteolytic cleavage of the membrane- 
bound form at argjnine-77. Mengle-Gaw et al. (1991) reported that the galactosyltransferase 
gene, which they called GalTase, is composed of 6 exons spanning more than 50 kb. By 

20 Northern blot analysis, GalTase was expressed as a 4.2-kb mRNA in all cell lines examined; 
there was a high degree of variability in expression levels among the cell lines. Appert et al. 
(1986) mapped the galactosyltransferase gene to chromosome 9. Shaper et al. (1986) localized 
the structural gene for galactosyltransferase to 9pl3 by in situ hybridization using a cloned 
bovine cDNA probe. On the basis of dosage effects, Furukawa et al. (1986) suggested that 

25 several galactosyltransferase genes may be located on chromosome 17 of the mouse; trisomy 
17 embryos had enzyme activities almost 1.5 times higher than did diploid embryos. Furukawa 
et al. (1986) suggested a relationship between these galactosyltransferases and the major 
histocompatibility complex. Lo et al. (1998) analyzed 6 members of the B4GALT 
galactosyltransferase family. Northern blot analysis revealed that, among these homologs, only 

30 B4GALT1 is expressed in the mouse lactating mammary gland. They stated that B4GALT1 
null mice are unable to produce lactose. Thus, B4GALT1 appears to be the gene recruited for 
lactose biosynthesis during the evolution of mammals. 
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The protein similarity information, expression pattern, and map location for the 
NOV15 protein and nucleic acid disclosed herein suggest that this it may have important 
structural and/or physiological functions characteristic of the Galactosyltransferase family. 
Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and 
5 therapeutic applications and as a research tool. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
10 nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 

1 5 for treatment of patients suffering from: proteodennatan sulfate, defective biosynthesis of 
PDS, defective biosynthesis of dermatan sulfate proteoglycan xylosylprotein 4-beta- 
galactosyltransferase deficiency, xgpt deficiency galactosyltransferase I deficiency, Ehlers- 
danlos syndrome, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 

20 arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve 

diseases, tuberous sclerosis, scleroderma, obesity, transplantation, endometriosis, fertility, Von 
Hippel-Lindau (VHL) syndrome , Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 
Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 

25 disorders, addiction, anxiety, pain, neuroprotection and other diseases, disorders and 
conditions of the like. 

The novel nucleic acid encoding the galactosyltransferase-like protein of the invention, 
or fragments thereof, are useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. These materials are further useful in the 
30 generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV 10 protein has multiple 
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hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV15 epitope is from about amino acids 30 to 45. In another embodiment, a 
contemplated NOV15 epitope is from about amino acids 60 to 65. In other specific 
embodiments, contemplated NOV15 epitopes are from about amino acids 80 to 1 10, 140 to 
145, 155 to 165, 170 to 175, 180 to 183, 190 to 192 and 210 to 260. 

NOV16 

A disclosed NOV16 nucleic acid (designated CuraGen Acc. No. CG56303-01) 
encoding a novel lymphocyte antigen precursor-like protein includes 447 nucleotides (SEQ ED 
NO: 51) and is shown in Table 16 A. An open reading frame was identified beginning with an 
ATG initiation codon at nucleotides 31-33 and ending with a TGA codon at nucleotides 418- 
420. A putative untranslated region downstream from the termination codon is underlined in 
Table 13 A, and the start and stop codons are in bold letters. 

Table 16A. NOV! 6 Nucleotide Sequence (SEQ ID NO:51) 

GGCCCGCACTGCTCCCAGACGAG^ 

GCTGTGGCTACAGGGCCAGCCCAGGCCTTGGACTGCC^CGTGTGTGCCTACAACGGAGAC^^ 

TGCTTC^CCCCATGCGCTGCCCGGCTATGGTTGCCTACTGCATGACCACGCGCACCTGTGAG 

CCACTTCGCGGGAGAGAACTTAAGAAGGACTGTGCGAAGTGGTGCACACCCGGTTACCCCTTG 

CAAGGCCAGGTCAGCAGCGGCACAGCTTCCACCCAGTC 

AAGCTGC^<3^CGCTG(^CC<^ 

GCCCTGAGCCTCCTGGCCGTCATCTTAGCCCCCAGCCTGTG ACCTTCCCCGCAGGGAAGGCCC 
CTCATG 

The nucleic acid sequence of NOV16 maps to chromosome 8 has 383 of 440 bases 
(87%) identical to a gb:GENBANK-ID:A58084|acc:A58084 mRNA from Homo sapiens 
(Sequence 1 from Patent WO9635808 (E = 3.6& 61 ). 

A NOV16 polypeptide (SEQ ID NO:51) 129 amino acid residues and is presented 
using the one letter code in Table 16B. Signal P, Psort and/or Hydropathy results predict that 
NOV16 contains a signal peptide and is likely to be localized at the plasma membrane with a 
certainty of 0.9190. In other embodiments, NOV16 is localized to the lysosome (membrane) 
with a certainty of 0.2000, the endoplasmic reticulum (membrane) with a certainty of 0.1000 
or the endoplasmic reticulum (lumen) with a certainty of 0.1000. The most likely cleavage 
site for a NOV16 peptide is between amino acids 20 and 21, at: AQA-LD. 

Table 16B. NOV16 protein sequence (SEQ ID NO:51) 

MRTALLLLAALAVATGPAQALDCHV^ 

CTPGYPLQGQVSSGTASTQCCREDLCNE 
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The NOV16 amino acid sequence has 100 of 129 amino acid residues (77%) identical 
to, and 108 of 129 amino acid residues (83%) similar to, the 128 amino acid residue 
ptnr:SWISSNEW-ACC:Q14210 protein from Homo sapiens (Human) (LYMPHOCYTE 
ANTIGEN LY-6D PRECURSOR (E48 ANTTGEN)(E = S.le" 48 ). 

5 NOV1 6 is predicted to he expressed in at least the following tissues: Human Breast 

Adenocarcinoma. 

Possible small nucleotide polymorphisms (SNPs) found for NOV16 are listed in Table 

16C. 



Table 16C: SNPs 


Variant 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


! C99.827 


1793 


G>A 


598 


Arg>Gln 



10 



NOV16 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 16D. 

15 



Table 16D. BLAST results for NOV16 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) , 


Expect 


gi 1 11321575 IreflNP 
003686. 1| 
(NMJ)03695) 


lymphocyte 
antigen 6 
complex, 
locus 

D; e48 

antigen 

[Homo 
sapiens] 


128 


60/105 
(57%) 


68/105 
(64%) 


le-18 


gi| 2739294 |emb|CAA7 
3189. 1| (Y12642) 


E48 antigen 
[Homo 
sapiens] 


128 


60/105 
(57%) 


68/105 
(64%) 


3e-18 


gi|2118925|pir| |I54 
553 


gene ThB 
protein - 
mouse 


130 


42/80 
(52%) 


52/80 
(64%) 


4e-13 


gi | 6754584 |ref|NP 0 


lymphocyte 
antigen 6 
complex, 
locus D [Mus 
musculus] 


127 


42/80 
(52%) 


52/80 
(64%) 


7e-13 


34872. l| 
(NM_010742) 
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qi| 1519481 |qb|AAB07 
524. 1| (U66837) 


E48 antigen 
[Homo 
sapiens] 


79 


47/75 
(62%) 


1 56/75 
(74%) 


8e-13 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 16R 



Table 16E. ClustalW Analysis of NOV16 



DN0V16 (SEQ ID NO: 52) 

2) gi | 1132157 lymphocyte antigen 6 complex, locusD; e48 antigen [Homo 
sapiens] (SEQ ID NO: 153) 

E48 antigen [Homo sapiens] (SEQ ID NO: 154) 
gene ThB protein - mouse (SEQ ID NO: 155) 

lymphocyte antigen 6 complex, locus D [Mus musculus] (SEQ ID 



3) gi 

4) gi 

5) gi 



2739294 
2118925 
6754584 
NO:156) 
6)gi|l519481 



E48 antigen [Homo sapiens] (SEQ ID NO: 157) 



NOV16 


gi 


1132157 


gi 


2739294 


gi 


2118925 


gi 


6754584 


gi 


1519481 




30 

&YKGD: 



LgCHVCl 
jLRCHVCTSS 
iLRCHVCTSS 

lrchvctSs 
lrchvctqs 
'lrchvctss 




NOV16 

gi | 1132157 
gij 2739294 
gi I 2118925 
gij 6754584 
gij 1519481 



60 



70 



80 
I.. 



90 



100 



I 



TTgTVEPLRG^L^KDCAESCTP^ . , *" 

1 m "ySlqgHvssgt^stqccqedlcSekl 

x^Q G B vssG ISS TQCCQ i5 DLC S E § L 

^^QGjjvssGg3 T Q cc Q0 DLC S E § L 

'YjjjliQGfflvSSGTSSTQCCQEDLcSEKL 



TTgjT VE PLRGWLWjKD CAE S CTP 

tt'tve plrg Sl vjy kd c ae s ct p 
tSt§ve^S g S^^^ ca S sct ^ 



97 
96 
96 
99 
96 
79 



110 



120 



130 



NOV16 



gi 
gi 
gi 
gi 
gi 



1132157 
2739294 
2118925 
6754584 
1519481 




Table 16F lists the domain description from DOMAIN analysis results against NOV16. 
This indicates that the NOV 16 sequence has properties similar to those of other proteins 
known to contain these domains. 
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Table 16F. Domain Analysis of NO VI 6 

gnl | Smart I smart00134 , LU, Ly-6 antigen / uPA receptor -like domain 
(SBQ ID NO: 158) 

Length = 91 residues, 96.7% aligned 

Score = 43.9 bits (102), Expect = 6e-06 

Query: 22 DCHVCAYNGDNCFNPMRCPAWAYCMTTRTCEPLRGRE- -LKKDCAK- -WCTPGYPLQGQ 77 
C+ C N D+ + C + C+T R + K CA C + ++ 

5 Sbjct: 2 QCYSCTGNPDS SCSTEECRSPDDVCLTAVAEVI SGSRGSWYKGCATSPI CPGSHGI E IH 61 

Query: 78 VSSGTASTQCCREDLCNEKLHNAAPTRT 105 

++ S CC+ DLCN T T 

Sbjct: 62 LTIANVSVSCCQTDLCNAAGPTLGSTLT 89 

Ly-6A.2 and Ly-6E.l molecules are antithetical and identical to MALA-1 . On western 
blots of lymphocyte surface proteins which had been solubilized and electrophoretically 
separated in octylglucoside, bands were detected which comigrated with Ly-6A.2 or Ly-6E.l 

15 antigens. On cells or in an immunoassay they blocked alloantibodies against Ly-6A.2 or Ly- 
6E.1. The tissue distribution of MALA-1 also correlated with Ly-6A.2 or Ly-6E.l. Upon 
octylglucoside or sodium dodecyl sulfate-polyacrylamide gel electrophoresis, these antigens 
displayed similar sizes. Thus, Ly-6A.2 and Ly-6E.l are most likely products of alternate 
alleles. Electrophoretic analysis showed a similar size and charge for Ly-6A.2, Ly-6B.2, Ly- 

20 6D.2, and Ly-27.2. Ly-6C.2 and Ly-28.2 appeared to be identical, and were similar in size to 
Ly-6A.2, but they differed in charge and in intrachain disulfide constraints. Since Ly-6D.2 and 
Ly-27.2 may represent the same or different epitopes on the Ly-6A.2 molecule, the previously 
postulated five Ly-6-like antigens that were thought to be separable on the basis of tissue 
distribution, may represent no more than three separate proteins which can be assigned to one 

25 of two distinct categories by electrophoretic mobility in gels containing octylglucoside. 

Competitive binding studies and immunoprecipitation experiments define at least five 
distinct epitopes encoded by Ly-6-linked genes-Ly-6A.2, Ly-6B.2, Ly-6C2, Ly-6D.2, and 
ThB. Ly-6A.2, a 33 kd protein, and Ly-6D.2 are closely overlapping epitopes that can be 
distinguished by their unique thymus reactions of 10-20% or greater than 90%, respectively. 
30 Similarly, the Ly-6C.2 antigen present on a 14 kd moiety loosely overlaps the Ly-6B.2 

antigen. Ly-6C.2 and Ly-6B.2 antigens are distinct from Ly-6A.2 and Ly-6D.2, however. ThB 
is a 16-18 kd antigen which is not associated on the cell surface with any other "Ly-6" 
antigens. In addition, independently derived antibodies made to the Ly-6C2 antigen detect an 
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identical epitope, as do antibodies to Ly-6A.2 and Ly-6B.2. These results imply the existence 
of a single antigenic site on each of these molecules. 

Despite the differences in the antigens that they recognize and in the effector functions 
they carry out, B and T lymphocytes utilize remarkably similar signal transduction 
5 components to initiate responses. They both use oligomeric receptors that contain distinct 
recognition and signal transduction subunits. Antigen receptors on both cells interact with at 
least two distinct families of PTKs via common sequence motifs, ARAMs, in the cytoplasmic 
tails of their invariant chains, which have likely evolved from a common evolutionary 
precursor. Coreceptors appear to serve to increase the sensitivity of both of these receptor 

10 systems through events that influence ligand binding and signal transduction. The critical role 
of tyrosine phosphorylation of downstream signaling components, such as phospholipase C, is 
the net result of changes in the balance of the action of antigen receptor-regulated PTKs and 
PTPases. The identification of downstream effectors, including calcineurin and Ras, that 
regulate cellular responses, such as lymphokine gene expression, promises the future 

1 5 possibility of connecting the complex pathway from the plasma membrane to the nucleus in 
lymphocytes. Insight gained from studies of the signaling pathways downstream of TCR and 
BCR stimulation is likely to contribute significantly to future understanding of mechanisms 
responsible for lymphocyte differentiation and for the discrimination of self from nonself in 
developing and mature cells. 

20 The E48 antigen, a putative human homologue of the 20-kD protein present in 

desmosomal preparations of bovine muzzle, and formerly called desmoglein HI (dg4), is a 
promising target antigen for antibody-based therapy of squamous cell carcinoma in man. To 
anticipate the effect of high antibody dose treatment, and to evaluate the possible biological 
involvement of the antigen in carcinogenesis, we set out to molecularly characterize the 

25 antigen. A cDNA clone encoding the E48 antigen was isolated by expression cloning in COS 
cells. Sequence analysis revealed that the clone contained an open reading frame of 128 amino 
acids, encoding a core protein of 13,286 kD. Database searching showed that the E48 antigen 
has a high level of sequence similarity with the mouse ThB antigen, a member of the Ly-6 
antigen family. Phosphatidylinositol-specific (Pi-specific) phospholipase-C treatment 

30 indicated that the E48 antigen is glycosylphosphatidylinositol-anchored (GPI-anchored) to the 
plasma membrane. The gene encoding the E48 antigen is a single copy gene, located on 
human chromosome 8 in the 8q24-qter region. The expression of the gene is confined to 
keratinocytes and squamous tumor cells. The putative mouse homologue, the ThB antigen, 
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originally identified as an antigen on cells of the lymphocyte lineage, was shown to be highly 
expressed in squamous mouse epithelia. Moreover, the ThB expression level is in 
keratinocytes, in contrast to that in lymphocytes, not mouse strain related. Transfection of 
mouse SV40-polyoma transformed mouse NIH/3T3 cells with the E48 cDNA confirmed that 
5 the antigen is likely to be involved in cell-cell adhesion. 

The Thb locus is responsible for the expression of 15-kDa phosphatidyl inositol 
anchored molecules (ThB) on murine thymocytes and B cells. Thb expression as detected with 
mAb is polymorphic on B cells with two alleles, Thbh and Thbl responsible for the high and 
low expression of ThB on B cells. The regulatory locus for Thb expression had been mapped 

10 with the Ly-6 cluster of genes to Chr 15. In our study we used expression cloning in COS cells 
to isolate cDNA clones that code for ThB after transfection; the cDNA products react with 
anti- ThB antibodies, but not with Ly-6A.2, -6B.2, -6C.2, or -6D.2 antibodies. One of these 
clones, pThB-A contains insert of 702 bases which was sequenced. The translated amino acid 
sequence has 1 1 cysteine residues, and together with the absence of potential N-linked 

15 glycosylation sites is similar to the structure of the Ly-6 molecules. The nucleotide and amino 
acid sequences of ThB cDNA were compared to those of Ly-6 genes and the Ly-6 related 
human CD59 and show clear homology. Finally using interspecies crosses, the structural Thb 
gene has been mapped to Chr 15; thus both structural and regulatory genes map to a similar 
site. The genetic map location near Ly-6 and the sequence similarity suggest that Thb and Ly- 

20 6 may have been derived from the same progenitor by gene duplication 

The protein similarity information, expression pattern, and map location for the 
NOV16 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the TGF family. Therefore, the nucleic acids 
and proteins of the invention are useful in potential diagnostic and therapeutic applications and 

25 as a research tool. These include serving as a specific or selective nucleic acid or protein 

diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed, as well as potential therapeutic applications such as the following: 
(i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 

30 delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
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other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from cancer,trauma, regeneration, viral/bacterial/parasitic 
infections. 

The novel nucleic acid encoding the lymphocytic antigen precursor-like protein of the 
5 invention, or fragments thereof, are useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. These antibodies may be generated 
according to methods known in the art, using prediction from hydrophobicity charts, as 
10 described in the "Anti-NOVX Antibodies" section below. The disclosed NOV16 protein has 
multiple hydrophilic regions, each of which can be used as an immunogen. In one 
embodiment, a contemplated NOV16 epitope is from about amino acids 25 to 30. In another 
embodiment, a contemplated NOV16 epitope is from about amino acids 50 to 70. In other 
specific embodiments, contemplated NOV10 epitopes are from about amino acids 82 to 102. 

15 



NOV17 

A disclosed NOV17 nucleic acid (designated CuraGen Acc. No. CG56307-01) 
encoding a novel pepsinogen C-like protein includes 1270 nucleotides (SEQ ID NO: 53) and 
is shown in Table 13 A. An open reading frame was identified beginning with an ATG 
20 initiation codon at nucleotides 8-10 and ending with a TAG codon at nucleotides 1 124-1 126. 
A putative untranslated region downstream from the termination codon is underlined in Table 
17A, and the start and stop codons are in bold letters. 



Table 17A. NOV17 Nucleotide Sequence (SEQ ID NO:53) 

CAGCATCA TQAAGTGGATGGTGGTGGTCTTGGTCTC 

CAAAGTGC CC CTGAAGAAATTTAAGTCTATCCGTGAGAC CATGAAGGAGAAGGGCTTGCTGGG 
GGAGTOCCTGAGGACCCACAAGTATGATCCT 

GACCTACGAGCCCATGGCCTACATGGATGCTGCCTACTTTGGTGAGATCAGCATCGGGACTCC 

ACCCCAGAACTTCCTGGTCCTTTTTGACACCGGCTCCTCCAACTTGTGGGTGCCCTCTGTCTA 

CTGCCAGAGCC^GGCCTGC^C(^GTCACTCCCGCTTCAACCCCAGCGAGTCGTCCACCTACTC 

CACCAATGGGGAGACCTTCTCCCTGCAGTATG 

TGACACCCTGACTGTCCAGAGCA^ 

GCCTGGTACCAACTTCGTCTATGCGCAGTTT 

GTCCGTGGATGAGGCCACCACAGCTATGC 

CGTCTTCAGCGTCTACCTCAGCAACCAGCAGGGC 

TGTGGATAGCAGCCTGTAC^CGGGGCAGATCTACTGGGCGCCTGTCACCCAGGAACTCTACTG 
GCAGATTGGCATTGAAGAGTTCCTCATC 

CCAGGCCATCGTGGACACAGGCACCTCTCTGCTCACTGTGCCCCAGCAGTACATGAGTGCTCT 

TCTGCAGGCCACAGGGGCCCAGGAGGATGAGTATGG 

TCAGAATCTGCCCAGCTTGACCTTCATCATC 

CTATATCCTGAGTAACAACGGCCAGCCCCTGTGGATCCTCGGGGATGTCTTCCTCAGGTCCTA 
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CTATTCCGTCTACGACTTGGGCAACAACAGAGTAGGCTTTGCCACTGC 
CCTCGACACGTGGGTGGGCTCCCCTCTTCCn'CTTGACCCTGCACCCTCCTAG 
TGTCTTTCCACTCTGGATTCAGCCTTCTTTTTCTGGACTC 
GTTCTTCTTT 



The nucleic acid sequence of NOV17 maps to chromosome 16q21.3-p21.1 and 
invention has 1 171 of 1277 bases (91%) identical to a gb:GENBANK- 
ID:HUMPGCA|acc:J04443.1 mRNA from Homo sapiens (Homo sapiens pepsinogen C (PGC) 
5 mRNA, complete cds) (E = 7.0e~ 228 ). 

A NOV17 polypeptide (SEQ ID NO:54) is 372 amino acid residues and is presented 
using the one letter code in Table 17B. Signal P, Psort and/or Hydropathy results predict that 
NOV17 contains a signal peptide and is likely to be localized at the outside of the cell with a 
certainty of 0.8200. In other embodiments, NOV17 is localized to the microbody (peroxisome) 
1 0 with a certainty of 0.2076, the endoplasmic reticulum (membrane) with a certainty of 0. 1 000 
or the endoplasmic reticulum (lumen) with a certainty of 0.1000. The most likely cleavage 
site for a NOV17 peptide is between amino acids 16 and 17, at: LEA-AV. 

Table 17B. NOV17 protein sequence (SEQ ID NO:54) 

MKWMVVVLVCLQLLEAAVVKVPLKKF 
YMDAAYFGEISIGTPPQNFLVLFDTGSSNLWVP 

GSGS LTGFFGYDTLTVQS I QVPNQEFGLS ENEPGTNPVYAQPDGIMGLAYPALS VDEATTAMQGMVQ 
EGALTSPVFSVYLSNQQGSSGGAVVFGGVDSSLYT^ 

EGCQAIVDTGTSLLTVPQQYMSALLQATGAQEDEYGQFLVNCNS IQNLPSLTFI INGVEFPLPPSS Y 
I LSNNGQPLWILGDVFLRS YYS VYDLGNNRVGFATAA 

The NOV17 amino acid sequence have 372 of 388 amino acid residues (95%) identical 
15 to, and 372 of 388 amino acid residues (95%) similar to, the 388 amino acid residue 
ptnr:SWISSPROT-ACC:P20142 protein from Homo sapiens (Human) (GASTRICSIN 
PRECURSOR (EC 3.4.23.3) (PEPSINOGEN C))(Fig. 3B). The sequence of this invention 
lacks 16 internal amino acids when compared to ptnr:SWISSPROT-ACC:P20142 protein from 
Homo sapiens (Human) (GASTRICSIN PRECURSOR (EC 3.4.23.3) (PEPSINOGEN C)) (E 
20 =l.le 197 ). 

NOV17 is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
25 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus, aorta, duodenum, gall bladder, liver, lung, lung pleura, lymph node, ovary, peripheral 
blood. This information was derived by determining the tissue sources of the sequences that 
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were included in the invention including but not limited to SeqCalling sources, Public EST 
sources, Literature sources, and/or RACE sources. In addition, the sequence is predicted to be 
expressed in gastric mucosa because of the expression pattern of (GENB ANK-ID : 
gb:GENBANK-ID:HUMPGCA|acc: J04443. 1) a closely related Homo sapiens pepsinogen C 
5 (PGC) mRNA, complete cds homolog in species Homo sapiens. 

NOV17 also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 17C. 



Table 17C BLAST results for NOV17 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|4505757|ref |NP 0 
02621. l| 
(NM_002630) 


progastricsin 
(peps inogen 
C) ; 

Preproga s t r i c 
sin [Homo 
sapiens] 


388 


357/388 
(92%) 


357/388 
(92%) 


0.0 


gi|387014|qb|AAA600 


pepsinogen 
[Homo 
sapiens] 


385 


354/385 
(91%) 


354/385 
(91%) 


0.0 


62. 1| (M18667) 


gi| 129797 |sp|P03955 
IPEPC MACFU 


PROGASTRICSIN 
PRECURSOR 
(PEPSINOGEN 
C) 


377 


337/377 
(89%) 


342/377 
(90%) 


0.0 


gi I 11265695 |pir| | JC 
7246 


pepsinogen C 
- common 
marmoset 


388 


333/388 
(85%) 


344/386 
(87%) 


0.0 


gi| 9798666 |dbi |BAB1 
1755. 1| (AB047249) 


pepsinogen C 
[Rhinolophus 
ferrumequinum 
] 


389 


322/389 
(82%) 


341/389 
(86%) 


e-171 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
10 in Table 17D. 

Table 17D. ClustalW Analysis of NOV17 



DNOV17 (SEQ ID NO: 54) 

2) gi | 4505757 progastricsin (pepsinogen C) ; Preprogastricsin [Homo 
sapiens! (SEQ ID NO: 159) 

3) gi 387014 pepsinogen [Homo sapiens] (SEQ ID NO:160) 

4) gi 129797 PROGASTRICSIN PRECURSOR (PEPSINOGEN C) (SEQ ID NO: 161) 

5) gi 1126569 pepsinogen C - common marmoset (SEQ ID NO: 162) 

6) gi 9798666 pepsinogen C [Rhinolophus ferrumequinum] (SEQ ID NO: 163) 



15 10 20 30 40 50 



gi|4505757 
gi | 387014 



mkwmvwlgjclqlleaavvkvplkkfksiretmkekgllgeflrthkydp 
mkwmvwlSclqlleaawkvplkkfksiretmkekgllgeflrthkydp 
gmwvlaclqlleaawicvplkkfksiretmkekgllgeflrthkydp 
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g± 


129797 


gi 


1126569 


gi 


9798666 


NOV17 


gi 


4505757 


gi 


387014 


gi 


129797 


gi 


1126569 


gi 


9798666 


NOV17 


gi 


4505757 


gi 


387014 


gi 


129797 


gi 


1126569 


gi 


9798666 



MKl^MWVI^.CLQLLE 



qlleaawkvplkkfksiretmkekgllgeflrthkydp 
olleaJVvkvplkkfksiretmkekgllSjefl^thk^idp 



a^CLQLLEAgWKVPLKKFKSIRETMKEKGLLgEFLgT: 
A^CLQLLEAQVVKVPLKK^ 



HKYDP 



39 
50 
50 



60 



70 



80 



I 



90 



100 



AWKYRFGDLSVMYEPMAYMDAAYFGEISIGTPPQgFliVLFDTGSSjgLWVP 

awkyrfgdlsv«yepmaymdaayfgeisigtppqSflvlfdtgssRlwvp 

AWKYRFGDLSVwYEPMAYMDAAYFGEISIGTPPQgFLVLFDTGSsSliWVP 

awkyjSfgdlsvSyep^ymdaayfgeisigtppqSflvlfdtgssSlwvp 

Al3KYR[^DT,SvJaYEPM^ 



awkyrfgdlsv«yepmaymdaayfgeisigtppqgflvlfdtgssgliwvp 
awkySfgdlsvIyep^ymdaayfgeisigtppqSflvlfdtgssSlwvp 



100 

100 

97 

89 

100 

100 



110 



120 



130 



140 



150 



svycqsqactshsrf^psesstystggqtfslqygsgsltgffgydtlt 
svycqsqactshsrfSpsesstystSgqtfslqygsgsltgffgydtltv 
svycqsqactshsrfSpsesstysmgqtfslqygsgsltgffgydtltv 
svycqsqactshsrfSpsesstystSgqtfslqygsgsltgffgydtltv 
svycqsqactshsrfSpsQsstysSSgqtfslqygsgsltgffgydtltv 

SVYCOnOACTffiHKRFlSpsfflsSTYS™GOTPSLOYGSGSI,TGFFGYDTIiT\ 



svycqsqactshsrfffipsesstystggqtfslqygsgsltgffgydtltv 
svycqsqactshsrfSpsesstystSgqtfslqygsgsltgffgydtltv 

SVYf'OSQArTSHSRpBpsBsSTYSlSSGOTFSLOYGSRSTjTRFFGYDTIjTV 



SVYCQMQACTgH'URF^PSWSSTYSTiSGQTFSLQYGSGSLTGFFGYDTLiTV 



150 
150 
147 
139 
150 
150 



NOV17 

gi|4505757 
gi | 387014 
gi 1 129797 
gi j 1126569 
gi|9798666 




210 



220 



230 



240 



NOV17 

gi|4505757 
gi|387014 
gi 1 129797 
gi j 1126569 
gi|9798666 



250 
I I 



qegaltspvfsvyls|qqgshsggawfggvdsslytgqiywapvtqely 
qegaltspvfsvyls|qqgs!sggawfggvdsslytgqiyvjapvtqely 
qegaltspvfsvylsgqqgslsggawfggvdsslytgqiywapvtqely 
qegaltsp|fsvylsdqqgs!sggawfggvdsslytgqiywapvtqely 

QEGALTSP_VT-SraYLSj5QQGslsGGAV^ 
QEGALTSPVFSIjYLslpQGsSjGGAVM^ 



249 
249 
246 
238 
249 
250 



NOV17 


gi 


45057S7 


gi 


387014 


gi 


129797 


gi 


1126569 


gi 


9798666 



260 

. J.. 



270 



280 



290 



300 



WQIGIEEFLIGGQASGWCSEGCQAIVDTGTSLLTVPQQYMSALLQATGAQ 

wqigieefliggqasgwcsegcqaivdtgtslltvpqqymsallqatgaq 
wqigieefliggqasgwcsegcqaivdtgtslltvpqqymsallqatgaq 
wq i g i ee fl i ggqas g wcs egcqa i vdtgts lltvpqqyms allqatgaq 
wqigieefliggqasgwcsegcqaivdtgtslltvpqqymsajjl^atgaq 
wqigieefliggqasgwcsSgcqaivdtgtslltvpqqymsallqatgaq 



NOV17 

gi|4505757 
gi | 387014 
gi | 129797 
gi | 1126569 
gi|9798666 



310 



320 



I 



330 



EDEYGQFLVgCjSS IQgLPgjLTFI 

edeygqflvScSsiqSlpSltfi 



340 

I. 



350 

• •I 



EDEYGQFLVgCj«SIQW|LPgLTFIIg|GVE 

edeygqflvBcSsiqSlpBltfiiSgve: 

EDE YGQFLVgc"s IQgLPjjLTFI iSGVE 
EDE YGQFL VgCD S I qSl P«LTF 1 1 Sg VE . 
EDfflYGQFj^Sci^IQSLPi5l3TFIlSGV|3 



HgGVEFPLPPSSYILSi 

iSgvefplppssyils^gyctvgvep 

iSGVEFPLPPSSYILSgffiGYCTVGVEP 

iSgvefplppssyil^SBgyctvgvep 
iSgvefplppssyilsWSgyctvgvep 

iSGVfflFPLPPSSYILiTfflGYCTVGVEP 



iSgvefplppssyilsmgyctvgvep 



340 
349 
346 
338 
349 
350 



NOV17 

gi|4505757 



360 



370 



380 



gqplwilgdvflrsyysvydlgggrvgfat 
tylssqsgqplwilgdvflrsyysvydlgiSrvgfataa 



157 
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gi | 387014 
gi | 129797 
gi | 1126569 
gi| 9798666 



TYLSSQjSGQPLWILGDVFLRSYYSVYDLGggjRVGFATAA 
TYLS^QjfeQPLWILGDVFLRSYYSVYDL^gRVGFATAA 

tylssq^qplvjilgdvflrsyysv^dlgSBrvgfataa 
tyl^sqiSgqplwilgdvflrsyysvydiJg^rvgfataa 



385 
377 
388 
389 
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Table 17E lists the domain description from DOMAIN analysis results against 
NOV17. This indicates that the NOV17 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 17E. Domain Analysis of NOV17 

gnl | Pf am | pf am00026 , 
asp, Eukaryotic aspartyl protease (SBQ ID NO: 164) 
Length = 376 residues, 100.0% aligned 

Score c 402 bits (1034), Expect = le-113 





Query: 


18 


15 


Sbjct: 


1 




Query: 


75 


20 


Sbjct: 


61 




Query: 


134 




Sbjct: 


121 


25 


Query: 


192 




Sbjct: 


181 


30 


Query: 


252 




Sbjct: 


240 




Query: 


311 


35 


Sbjct: 


299 




Query: 


354 




Sbjct: 


359 



40 



45 



WKVPLKKFKSIRETMKEKGLLGEFLRTHKYDPAWKYRFGDLSVTY-- -EPMA- YMDAAYF 74 

Mill Ml ♦ lll+l +1 1 IM III 11+ Ml 1 + 

FVRIPLKKVPSLREKLSEKGVLLDFLVKR 60 

\ 

GEISIGTPPQNFLVLFDTGSSNLWVPSVYCQSQ- ACTSHSRTOPSESSTYSTNGQTFSLQ 13 3 

i 1 1 1 1 1 ! 1 1 i i+iiuii+iiiiuii i ii i i+ii+im i iik 

GTISIGTPPQKPTWFDTGSSDLWVPSVYCTSSyACKGHGTFDPSKSSTYKNLGTTFSIS 120 



II II +11 I I 1 + 1 I I I 11 + 111+ 111+ I I llll + ll +I++ 
YGDGSSASGFIiGQDTVTVGGI TVTNQQFGLATKEPGS PFATAVFDGI LGLGFPS IEAGGP 

ATTAMQGWQEGALTSPVFSVYLSNQQGSSGGAVV^ 

i + +i + ii him i +ii ++IIMI i in + 1 in + in 



++ 



+11 



+ + 



ii mii+iiiiiii i +i + +i ii n I+++++I 



+ii +u +u i i + +IM+I+I i uimum 

DS ISSLPDITFFIGGAKITVPPSAYVIiQPSSGGSDICLSGFQSDDI PGGPLWILGDVFLR 358 

SYYSVYDLGNNRVGFATA 371 

I I l+l lll+l I I 
S AYWFDRDNNRI GLAPA 376 

The gastric aspartic proteinases (pepsin A, pepsin B, gastricsin/pepsinogen C and 

chymosin) are synthesized in the gastric mucosa as inactive precursors, known as zymogens. 

The gastric zymogens each contain a prosegment (i.e. additional residues at the N-teiminus of 

the active enzyme) that serves to stabilize the inactive form and prevent entry of the substrate 

to the active site. Upon ingestion of food, each of the zymogens is released into the gastric 

lumen and undergoes conversion into active enzyme in the acidic gastric juice. This activation 

reaction is initiated by the disruption of electrostatic interactions between the prosegment and 
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the active enzyme moiety at acidic pH values. The conversion of the zymogen into its active 
form is a complex process, involving a series of conformational changes and bond cleavage 
steps that lead to the unveiling of the active site and ultimately the removal and dissociation of 
the prosegment from the active centre of the enzyme. During this activation reaction, both the 
5 prosegment and the active enzyme undergo changes in conformation, and the proteolytic 
cleavage of the prosegment can occur in one or more steps by either an intra- or inter- 
molecular reaction. This variability in the mechanism of proteolysis appears to be attributable 
in part to the structure of the prosegment. Because of the differences in the activation 
mechanisms among the four types of gastric zymogens and between species of the same 
1 0 zymogen type, no single model of activation can be proposed. 

Pepsinogen is an inactive precursor of pepsin, a typical aspartic proteinase, synthesized 
in the chief cells of gastric glands. There are two major groups of pepsinogen, namely 
pepsinogen A (PGA) and pepsinogen C (PGC) (or progastricsin), and each frequently has 
isozymogens. The relative extents of expression of the two pepsinogens vary among animal 

15 species and, moreover, their biosynthesis is known to be affected by such bioactive peptides as 
gastrin and secretin; however, the regulation mechanism of pepsinogen biosynthesis, hence 
pepsinogen gene expression is not yet clear. Therefore, it is thought to be of fundamental 
importance to elucidate the primary structures of the pepsinogen gene for such studies. The 
organization of the human PGA and PGC genes and rat PGC gene is essentially the same; 

20 each gene was found to be separated into nine exons by eight introns of various lengths, 
encoding the amino acid sequence of the corresponding prepepsinogen. These results show 
that these genes are all derived from a common ancestral gene. The 5 f -flanking region of 
human PGA gene, however, was different from those of human and rat PGC genes, whereas 
those of human and rat PGC genes were similar to each other. Thus, it is suggested that the 

25 expression of the PGA and PGC genes are somewhat differently regulated. Comparative 
analysis of the genes for the human aspartic proteinases pepsinogen A, pepsinogen C, 
cathepsin D, cathepsin E and renin reveals a high degree of similarity with regard to their 
respective coding sequences and the location of exon-intron junctions. 

Despite strong conservation of the regions containing the active site aspartyl groups, 

30 genetic polymorphisms have been identified for each of the proteinase genes with the 

exception of cathepsin D. These genetic polymorphisms are useful for localization of genes on 

linkage maps as well as determination of gene copy number. The chromosomal location of 

each aspartyl proteinase has been determined by a variety of gene mapping methods 

employing recombinant DNA probes including analysis of somatic cell hybrid mapping 
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panels, in situ hybridization to metaphase chromosome preparations and family linkage 
analysis with polymorphic markers. Pepsinogen A exhibits the most extensive polymorphism 
among aspartic proteinases which can be detected by either by protein electrophoresis or by 
DNA analysis. Southern blot hybridization with respective DNA probes and polymerase chain 
reaction (PCR) amplification have revealed nucleotide differences located within the coding 
and noncoding portions of the aspartic proteinase genes. These polymorphisms can be used to 
investigate potential roles of each proteinase in genetically influenced clinical conditions. The 
development of additional highly polymorphic markers detected by PCR amplification of 
divergent nucleotide sequence repeats will greatly assist with documentation of the effect of 
genetic variation of the aspartic proteinases may have in specific clinical diseases such as ulcer 
and hypertension. PGC gene polymorphism has been associated with gastric ulcer and can be a 
subclinical marker of the genetic predisposition to gastric ulcer. The serum determination of 
pepsinogen A (PGA) and pepsinogen C (PGC) might indicate gastric mucosal inflammation 
and atrophy. Body gastric mucosa produces both PGA and PGC, while antral mucosa 
produces only PGC. Therefore, diseases involving mainly the antrum, such as H. pylori 
infection, are mainly indicated by the variations in serum PGC than in serum PGA. In 
agreement, when the antral mucosa is infected by the more virulent cagA positive H. pylori 
strains, which cause severe inflammation, serum PGC significantly increases. 

The protein similarity information, expression pattern, and map location for the 
NOV17 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the eukaryotic aspartyl protease family. 
Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications and as a research tool. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention may have efficacy 
for treatment of patients suffering from: ulcer, hypertension (Scand J Clin Lab Invest Suppl 
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1992;210:111-9), gastric mucosal inflammation and atrophy, and other diseases, disorders and 
conditions of the like. PGC gene polymorphism has been associated with gastric ulcer and can 
be a subclinical marker of the genetic predisposition to gastric ulcer (Nippon Rinsho 1996 
Apr;54(4): 1149-54). The serum determination of pepsinogen A (PGA) and pepsinogen C 
5 (PGC) might indicate gastric mucosal inflammation and atrophy. Body gastric mucosa 

produces both PGA and PGC, while antral mucosa produces only PGC. Therefore, diseases 
jnvolving mainly the antrum, such as H. pylori infection, are mainly indicated by the 
variations in serum PGC than in serum PGA. In agreement, when the antral mucosa is infected 
by the more virulent cagA positive H. pylori strains, which cause severe inflammation, serum 
10 PGC significantly increases (Recenti Prog Med 1999 Jun;90(6):342-6). 

The novel nucleic acid encoding the pepsinogen C-like protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecifically to the novel substances of the invention 

15 for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOV10 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV17 epitope is from about amino acids 30 to 60. In another embodiment, a 

20 contemplated NOV17 epitope is from about amino acids 1 10 to 130. In other specific 

embodiments, contemplated NOV17 epitopes are from about amino acids 160 to 170, 180 to 
181, 201 to 202, 204 to 205, 207 to 208, 240 to 252, 290 to 310, 340 to 345 or 360 to 365. 



NOV18 

25 A disclosed NOV18 nucleic acid (designated CuraGen Acc. No. CG56294-01) 

encoding a novel ARL-like protein includes 14859 nucleotides (SEQ ID NO: 55) and is shown 
in Table 1 8 A. An open reading frame was identified beginning with an ATG initiation codon 
at nucleotides 1-3 and ending with a TAA codon at nucleotides 14857-14859. The start and 
stop codons are in bold letters in Table 18 A. 

Table 18A. NOV18 Nucleotide Sequence (SEQ ID NO:55) 

ATGTCCCCTCCACCTGAAGAGTCACCCM 

CCATTTGAAGAGTCTCCTCTGTCCC^ 

GCATCACGCCTGTCCCCACCACCTGAGGACTCGCCT 

ATGTCCCCCCCACCTGAGGTATCGCGCCTATCCCCCCTGCCTGTGGTGTCACGCCTGTCTCCA 
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ATGTCCCCCCCACCTGAGGTATCGCGCCTATCCCCCCTGCCTGTGGTGTCACGCCTGTCTC^ 
CCGCCTGAGGAATCTCCCTTGTCCCCACCGCCTGAGGAGT^ 
GCTTCACGCCTCTCCCCACCACCTGAGGACTCCCCC^^ 
GCTTCCCCACCACCGGAGGACTCGCTCATGTCCCTGCOT 

CTACCTGAGGAGCCGCAACTCTGCCCCCGGTCCGAGGGGCCGCACCTGTCACCCCGGCC 
GAGCCGCACCTGTCCCCCCGGCCTGAGGAGCCACACCTATCTCC^ 
CTOTCCCCCCAGCCTGAGGAGCCATGCCTATGCGCTGTGCCTGAGGAGCCACAC 
CAGGCTGAGGGACCACATCTGTCCCCTC^ 

GAGCCGCACCTGTCTCCTGTGCCTGAGGAGCC^TGCTTGTCCCCCCAACCTGAGGAATCA 

CTGTCCCCCCAGTCTGAGGAGCCATGCCTGTCCCCCCGGCCTGAGGAATCGCATCTGTCCCCT 

GAGCTTGAGAAGCCACCCCTGTCCCCTCGGCCTGAAAAGCCCCCTGAGGAGCCAGGCC^TGC 

CCTGCACCTGAGGAGCTGCCCTTGTTCCCTCCCCCTGGGGAACCATCCTTATCTCCCTTGCOT 

GGAGAGCCAGCCCTGTCTGAGCCTGGGGAACCACCTCTGTCCCCTCTGCCCGAGGAGCTGCCG 

TTGTCCCCATCTGGGGAGCCATCCTTGTCGCCTCAGCTGATGCCACCAGATCCCCTT 

CCACTCTCACCCATTATGACAGCTGC^ 

TACCCCTTTGGTGCCAAAGGGGACAGTGACCCTGAGTCACCGTTGGCTGCCCCCATCCTGGAG 

ACACCCATCAGCCCTCCACCAGAAGCTAACTGCACTGACCCTGAGCCTGTCCCCCCTATGATC 

CTTCCCCCATCTC^GGCTCCCC^GTGG^^ 

CCTCAGTGTTCGCCACTCCTTCAGCAT^ 

TCTCCTCCTGCCCTACCACTGTCCGTTCCCTCCCCGTTGAGTCCCATAGGGAAGGTAGTGGGG 
GTCTCJ^GATGAGGCTGAGCTGCACGAGATGGAGACTGAGAAAGTTTCAGAAC C TGAATGC C CA 
GCCTTGGAACCCAGTGCCACCAGTCCTCTCCCTTCCCCAATGGGGGACCTTTCCTGCCCCGCC 
CCCAGCCCTGCCCCAGCCCTGGATGACTTCTCTGGCCTAGGGGAAGACAC^GCCCCTCTGGAT 
GGGATTGATGCTCCGGGTTCACAGCCAGAGCCTGGACAGACC 

CTTAAAGGCTCCCCTGTGCTCCTGGACCCCGAGGAGCTGGCCCCTGTGACCCCTATGGAGGTC 
TACC CCGAATGCAAGCAGACAGCAGGG CGGGGCTCACCATGTGAAGAACAGGAAGAGCCACGT 
GCACCGGTGGCCCCCACACCACCCACTCTCATCAAATCCGACATCGTTAACGAGATCTCTAAT 
CTGAGCCAGGGTGATGCCAGTGCCAGTTTTCCTC 

CCGGAGGGGGGTGGCTCCCTGTCCATGGAGTTGGGGGTCTCTACGGATGTTAGTCCAGCCCGA 
GATGAGGGCTCCCTACGGCTCTGTACTGACTCACTGCCAGAGACTGATGACTCACTATTGTGC 
GATGCTGGGACAGCTATCAGCGGAGGCAAAGCTGAGGGGGAGAAGGGGCGGCGGCGCAGCTCC 
CCAGCCCGTTCCCGCATCAAACAGGGTCGCAGCAGCAGOT 

GGAGGAGCCCATGGAGGGCGTGGTAGAGGACGGGCCCGGCTAAAGTCAACTGCTTCTTCCATT 

GAGACTCTGGTAGTTGCTGACATTGATAGCTCTCCCAGTAAGGAGGAGGAGGAAGAAGATGAT 

GACACCATGCAGAATACCGTGGTTCTCTTCTCCAACACAGACAAATTTGTCCT 

ATGTGTGTGGTATGTGGCAGCTTTGGCCGGGGGGCAGAGGGCGACCTCCTTC 

TGCTCTCAGTGCTATCACCCTTACTGTGTCAAC^^ 

GGCTGK5CGTTGTGTGGAGTGTATTGTGTGTGAGGTGTGTGGCCAGGCCTCCGACCCCTCACG^ 
CTGCTGCTCTGTGATGACTGTGATATTAGCTACCACACATACTGCCTGGACCCCCCACTGCTC 
ACCGTCCCC^GGGCGGCTGGAAGTGCAAGTGGTGTGTGTCCTGTATGCAGTGTGGGGCTGCT 
TCCCCTGGCTTCCACTGTGAATGGCAGAATAGTTACACACACTGTGGGCCCTGTGCCAGCCTG 
GTGACCTGCCCTATCTGTCATGCTCCTTACGTAGAAGAGGACCTACTAATCCAGTGCCGCCAC 
TGTGAACGGTGGATGCATGCAGGCTGTGAGAGCCTCOT 

CCCGATGAAGGCTTTGACTGTGTCTCCTGCCAGCCCTACGTGGTAAAGCCTGTGGCGCCTGTT 
GCACCTCC^GAGCTGGTGCCC^TGAAGGTGAAAGAGCCAGAGCCCCAGTACTTTCGCTTCGAA 
GGCGTGTGGCTGACAGAAACTGGCATGGCCTTGCTGCGTAACCTGACCATGTCACCACTGCAC 
AAGCGGCGCCAACGGCGAGGACGGCTTGGCCTCCCAGGCGAGGCAGGATTGGAGGGTTCTGAG 
CCCTCAGATGCCCTTGGCCCTGATGACAAGAAGGA 

AAGGGTGAAGGTGGTGTGGAGCACATGGAGTGCGAAATTAAACTGGAGGGCCCCGTCAGCCCT 

GATGTGGAGCCTGGCAAAGAGGAGACCGAGGAAAGCAAAAAACGCAAGCGTAAACC^^ 

CCTGGCATTGGTGGTTTCATGGTGCGACAGCGGAAATCCCACAC^ 

GCTGCACAGGCGGAGGTGTTGAGTGGGGATGGGCAGCCCGACGAGGTGATACCTGCTGACCTG 
CCTGC^GAGGGCGCCGTGGAGCAGAGCTTAGCTGAAGGGGATGAGAAGAAGAAGCAACAGCGG 
CGAGGGCGCAAGAGGAGCAAACTGGAGGGCATGTTCCCTGCTTACTTGCAGGAAGCCTTCTTT 
GGGAAGGAGCTGCTGGACCTGAGCCGTAAGGCCCTTTTTC^ 

TTTGGACTAGGGACCCCAAAAGCCAAGGGAGATGGAGGCTCAGAAAGGAAGGAACTCCCCAC^ 
TCGCAGAAAGGAGATGATGGTCCAGATATTGCAGATGAAGAATCCCGTGGCCTCGAGGGCAAA 
GCCGATACACCAGGACCTGAGGATGGGGGCGTGAA 
AAGCCAGGCACCCCAGGTGAAGGGATGCTTAGCTCTC 

CTGCCCAAGATGGAATCCAAGGACCTG(^GCAGCTCTTCAAGGATGTTCTGGGCTCTGAACGA 

GAACAGCATCTGGGTTGTGGAACCCCTGGCCTAGAAGGCAGCCGTACGCCACTGCAGAGG 

TTTCTTCAAGGTGGACTCCCTTTGGGCAATCTGCCCTCCAGCAGC 
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GGCCTCTGCCAGTCCCCGTTCCTGGATTCTAGGGAGCGCGGGGGCl u rCTiTAGCCCGGAACCC 
GGTGAGCCCGACAGCCCCTGGACGGGCTCAGGTGGCACCACGCCCTCCACCCCCACAACCCC^ 
ACCACGGAGGGTGAGGGCGACGGACTCTCCTATAACCAGCGGAGTCTTCAGCGCTGGGAGAAG 
GATGAGGAGTTGGGCCAGCTGTCCACCATCTCXK^ 

AATCTCAAGCAAGACTACC CAGACTGGTCAAGC CGTTGCAAACAAATC^TGAAGCTCTGGAGA 
AAGGTTCCAG CAGCTGACAAAGC CC CCTACCTGCAAAAGGCCAAAGATAACCGGGCAGCT CAC 
CGCATCAACAAGGTGCAGAAGCAGGCTGAGAGCCAGATCAACAAGGAGA 
ATAGCCCGTAAGACTGACCGACCGGCCCTACATCTCCGCATTCCCCCGCAGCCAGGGGCACTG 
GGCAGCCCGCCCCCCGCTGCTGCCCCCACC^TTTT^ 

TTGTCTACCTCTGCGGACGGGTTCCTGAAGCCGCCGGCGGGCTCGGTGCCTGGCCCTGACTCG 
CCTGGTGAGCTCTTCCTCAAGCTCCCACCCCAGGTGCCCGCCCAAGCGCCTTCGCAGGACCCC 
TTTGGACTGGCCCCTGCCTATCCCCTGGAGCCCCGCTTCCCCACGGCACCGCCCACCTATCCC 
CCCTATCCTAGTCCTACGGGGGCCCCTGCGCAGCCCCCGATGCTGGGCGCCTCATCTCGTCCT 
GGGGCTGGCCAGCCAGGGGAATTCCACACTACCCCACCTGGCAC 

ACACCTGACCCGTTCCTCAAAPCCCGCTGCCCCTCGCTGGATAACTTGGCTGTGCCTGAGAGC 
CCTGGGGTAGGGGGAGGCAAAGCTTCCGAGCCCCTGCTCTCGCCCCCACCTTTTGGGGAGTCC 
CGGAAGGCCCTAGAGGTGAAGAAGGAAGAGCTTGGGGCATCCTCTCCTAGCTATGGGCCCCCA 
AACCTGGGCTTTGTTGACTCACCCTCCT^ 

CCTGATGTCTTCAAAGCCCCCCTGACCCCTCGGGCATCTCAGGTAGAGCCCCAGAGCCCGGGC 

TTGGGCCTAAGGCCCCAGGAGCCACCCCCTGCCCAGGCTT^ 

CCAGACATCTTTCGCCCTGGCTCCTACACTGACCCAT^ 

CCCCAACCTCCGCCCCCTGAGAGCTGCTGTGCTCTGCCCCCTCGCTCACTGCCCTCCGACCCT 

TTCTCCCGAGTGCCTGTCAGTCCTCAGTCCCAGTCCAGCTCCCAGTCTCCACTGACACCCCGG 

CCTCTGTCTGCTGAAGCTTTTTGCCCATCACCCGTTACCCCTCGCTTCCAGTCCCCTGACCCT 

TATTCTCGCCCACCCTCACGCCCTCAGTCCCGTGACCCATTTGCCCCATTGCATAAGCCACCC 

CGACCCCAGCCCCCTGAAGTTGCCTTTAAGGCTGGGTCTCTAGCCCACACTTCGCTGGGGG 

GGGGGGTTCCC^GCAGCCCTGCCCGCGGGGCCAGC^GGTGAGCTCCATGCCAAGGTCCC^ 

GGGCAGCCCCCCAATTTTGTCCGGTCCCCTGGGACGGGTGCATTTGTGGGCACCCCCTCTCCC 

ATGCGTTTCACTTTCCCTCAGGCAGTAGGGGAGCCTTCCCTAAAGCCCCCTGTCCCTCAGCCT 

GGTCTCCCGCCACCC^TGGGATC^^ 

CAAAGCACAAAC TACACAGTAGC CACAGGGAACTTCCAC CC AT CGGGCAG CC C C CTGGGGC CC 
AGCAGCGGGTCCACAGGGGAGAGCTATGGGCTGTCCCCACTACGCCCTCCGTCGGTTCTGCCA 
CCACCTGCACCCGACGGATCCCTCCCCTACCTGTC^ 

ACCTCTCCTGTCGAAAAGCGAGAAGACCCAGGGACTGGAATGGGTAGCTCTTTGGCGACAGCT 
GAACTCCCAGGTACCCAGGACCCAGGCATGTCCGGCCT 

CGGC^GCGCCAGCGGCTACGAGAGCTGCTGATTCGGCAGC^GATCCAGCGCAACACCCTGCGG 
CAGGAGAAGGAAACAG CTGCAGCAGCTGCGGGAGCAGTGGGGC CTCCAGGCAG CTGGGGTGCT 
GAGCCCAGCAGCCCTGCCTTTGAGCAGCTGAGTCGA 

GACAAGAGCAGCCTTGTGGGGTTGCCCCCAAGCAAGCTGAGTGGCCCCATCCT 
TCCTTCCCTAGCGATGACCGACTCTCCCGGCCACCTCCACCAGCCACGCCTTCCTCTATGGAT 
GTGAACAGCCGGC^CTGGTAGGAGGCTCCCAAGCTTTCTATCAGCGAGCACCCTATCCTGGG 
TCCCTGCCCTTACAGCAGGAACAGCAACAACTGTGGC^ 

TCCATGCGATTTGCCATGTC^GCTCGCTTTCC^TC^CTCCTGGACCTGAACTTGGCCGCC^ 
GCCCTAGGTTCCCCGTTGGCGGGAATTTCCACCCGTCTGCCAGGCCCTGGTGAGCCAGTGCCT 
GGTCCAGCTGGTCCTGCCCAGTTCATTGAGCTGCGGCA^ 

GGGGGCACTCCGTTTCCTGGTCAGGGCCCACCTC^GAGACCCCGTTTTTACCCTGTAAGTGAG 

GACCCCCACCGACTGGCTCCTGAAGGGCTTCGGGGCCTGGCGGTATCAGGTCTTCCCCCACAG 

AAACCCTCAGCCCCACCGGCCCCTGAArTGAACAACAGTCTTCATCCAA(^CCCCACACCAAG 

GGTCCTACCCTGCCAACTGGTTTGGAGCTGGTCAACCGGCCCCCGTCGAGCACTGAGCTTGGC 

CGCCCCAATCCTCTGGCCCTGGAAGCTGGGAAGTTGCCCTGTGAGGATCCCGAGCTGGATGAC 

GATTTTGATGCCCACAAGGCCCTAGAGGATGATGAAGAGCTTGCTCACCTGGGTCTG 

GATGTGGCCAAGGGTGATGATGAACTTGGCACCTTAGAAAACCTC 

TTGGATGACCTGCTCAATGGAGACGAGTTTGACCTGCTGGCATATACTGATCC 

ACTGGGGA(^UVGAAGGATATCTTCAATGAGC^CCTGAGGCTGGTAGAATCGGCTAATGAGGAG 

GCTGAACGGGAGGCCCTGCTGCGGGGGGTGGAGCCAGGACCCTTGGGCCCTGAGGAGCGCCCT 

CCCCCTGCTGCTGATGCCTCTGAACCCCGCCTGGGATCTGTC 

GTGGAGGAGGGTGGACGCCACCCTTCTCCTTGCCAATTCA^ 

CCCGCACCTGCTGCCAATTCCCTTGGCCTGGGGCT 

CGGGATACCCGGATGGGCACAGGGCC^TTTTCTAGCAGTGGGCACACAGCTGAGAAGGCCTCC 
TTTGGGGCCACGGGAGGGCCACCMCTCACC^ 

GGATCCTCCCTGCTGGAAAAGTTTGAGCTCGAGAGTGGGGCTTTGACCTTGCCTGGTGGACCT 
GCAGCATCTGGGGATGAGCTAGACAAGATGGAGAGCTCACTGGTAGC CAGCGAGTTACC C CTG 
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CTGATTGAGGACCTGTTGGAGCATC 

CAGTTGCAGCCTGCCCAGC^GCAGCAGCAA 

GGCCCTGCCCAGGCC7VTGTCTTTGCCACATGAGGGCT 

CAGCAGCTTTCCCTGGGTCTTGCAGTTGCC03ACAGCCAGGTTTG 

ACCCAGCCACCAGCTCATGCCCTCCAGCAACGCCTGGCTC 

CAAGGGCATATGCTAAGTGGG CAGCATGGAGGGCAGGCAGGCTTGGTACC C CAGCAGAGCTCA 
CAGCCAGTGCTATCACAGtf^GCCCATC 
CAATTGGCAATGCAGCAGCAGCTGGCAAACAGCTTCT^ 
GCTGCAGAAGATATCATTGGTCCCATTGCAAAGGC 

AAAGTGATGGCTCAGGGCAGCATTGGGGTGGCACCTGGTATGAACAGACA 
CTAGCCCAGAGGCTCTCGGGGGGACCTAGCAGTGATCTGCAGAACCATGTGGCAGCTGGGAGT 
GGCCAGGAGCGGAGTGCTGGTGATCCCTCCCAGCCTCGTCCCAACCCGCCCA^ 
GGAGTGATCAATGAAGCTGACCAGCGGCAGTATGAGGAGTGGCTGOT 

CTACAGATGCAG CTGAAGGTGCTAGAGGAGCAGATTGGTGTACAC CGCAAGTC CCGGAAGGCT 

CTGTGTGCCAAGCAGCGCACTGCCAAAAAAGCTGGCCGTGAGTTCCCAGAAGCTC 

AAGCTCAAGCTGGTTACAGAGCAGCAGAGCAAGAT 

CAGCAGAAGGAGGACACTAATCTCATGGCAGAATAT^ 

CAGCAGCAGCAACAACAGCAACAGCACTCAGCTGTO 

CGGCTGCTCACCAAGCTCCCTGGTCAGCTGCTCCCT^ 

CCTCCGGGTGGGCAAGCCGGAGGTCTTCGCCTGACCCCTGGGGGTATGGCACTACCTGGACAG 
CCTGGTGGCCCCTTCCTTAATAC^GCTCTGGCCC^ 

GCTGGATCCCTGGCTGGCCCTTCAGGGGGCTTCTTCCCTGGCAACCTTGCTCTTCGAAGCCTC 
GGACCTGATTGAAGGCTTTTACAGGAAAGGCAGCTGCAGCTGCAGCAGCAACGTATGCAGCTG 
GCCCAGAAACTGCAGCAGC^GCAGCAGCAGCAACAGC^ 

GCAATCCAGCAGCAACAGCAGGAGGGTCCTGGAGTACAGACAAACCAAGCTCTGGGTC 

CCCC^GGGCCTTATGCCTCCCAGC^GCCACC^GGCCTCCTGGTCa^GCAGCTGTCCCCTCAA 

CCACCCCAGGGGCCCGAGGGC^TGCTGGGCCCTGCCCAGGTGGCTGTGTTGCAGCAG 

CCTGGAGCTTTGGGCCCCCAGGGCCCTCACAGACAGGTGCTTATGACCCAGTCCCGGGTGCTC 

AGTTCCCCCCAGCTGGCACAGCAGGGTCAGGGCCTTATGGGACACAGGCTGGTCAC^ 

CAGCAGCAGCAGCAACAACAGCACCAACAGC^ 

CAAAGTCTGATGTCACACAGTGGGCAGCCCAAACTGAGCGCTCAGCCCATG 

CAGCTTCAGCAGCAGCAGCAGCTGCAACAGCAACAGC^ 

CTACAACAGCAACAGCAACTTCAGCAGCAAC^ 

GAACAACAGGAGCAGCAAGAGCTTCAAC^ 

CAACAGCAGGAGTTTCAACAGCAGCAGC^ 

ACTTTACTGTCCCCTCAGCAACAACAGCAGCAGCAAGTGGCACTTGGCCCT^ 

AAGCCTCTTCAACACTTTTCTAGCCCTO 

GAACAAAACACCGTAGACCCAGCCGTTTCTT^ 

GGAGGGCCGTTAGCAATAGGAACTACCCCTGAGTCAATGGCCACTGAACCAGGAGAGGTAAAG 

CCCTC^CTCTCTGGGGACT<^CAACTCCTGCTTGTCCAACCCCmGCCCC7VGCCTCAGCCCAGC 

TCTCTGCAGCTGCAGCCACCTCTGAGGCTTCCAGGAt^CAGCAGCAGCAAGTTAGCCTGCTC 

CAC^CAGCAGGTGGAGGAAGCC^TGGGCAGCTAGGCAGTGGATCATCTTCTGAGGCCTC^TCT 

GTGCCCCACCTGCTGGCTCAGCCCTCTGTTTCCTTAGGGGATCAGCCTGGGTCCATGACCCAG 

AACCTTCTGGGCCCCCAACAGCCCATGCTAGAGCGGCCCATGCAAAATAATACAGTC 

CCTCCC^^CCAGGACCTGTCCTCCAGTCTGGGC^GGGTCTGCCTGGGGTTGGAATCATGCCT 

ACGGTGGGTCAGCTTCGAGCACAGCTCCAAGGAGTCCTGGCCAAAAAC 

TTAAGTCCTCAGCAGCAGCAGCAGCTAC&GGCACTC^ 

CAGGCAGTACGCCAGACCCCACCCTACCAGGAGCCTGGGACCCAGACCTCTCCCCTCCAGGGC 

CTCCTGGGCTGCCAACCTCAACTTGGGGGCTTCCCTGGACCACAGACAGGCCCCCTCCAGGAG 

CTAGGGGCAGGGCCTCGACCTCAGGGCCCACCCCGGCTCCCTGCCCCACCAGGAGCCTTATCT 

ACAGGACCAGTCCTTGGCCCTGTCC^TCCCACACCTCC^^ 

AGACCTTCACAATTACCTTCCCCCAGCTCCCAGCTTCCCA^ 

CATCCAGGGACCCCCAAACCTCAGGGGCCAACCTTGGAGCCGCCTCCTGGGAGGGTCTCACCT 

GCTGCTGCCCAGCTTGCAGATACCTTGTTTAGCAAGGGTCTGGGACCTTGGGATCC 

AACCTAGCAGAAACCCAGAAGCCAGAGCAGAGCAGCCTGGTACCTGGGCATC 

AATGGACAGGTGGTGCCTGAGGCATC C C AACTCAGGATCAAGCAGGAAC CTCGGGAAGAGCCA 

TGTGCC CTGGGAGC C CAGT CAGTGAAGAGGGAGGC CAATGGGGAGC CAATAGGGG CACCAGGA 

ACCAGCAACCACCTCCTGCTGGCAGGCCCTCGCTGAGAAGCTGGGCATCTC 

CTACTCCGGGCAAAGAATGTGCAACTGAGCACTGGGCAGGGGTCCGAGGGGCTGCG 

ATCAACGGGCACATTGACAGCAAGCTGGCTGGGCTC^ 

AACAAGGAGGATGCAGCAGCAAGGAAGCCTTTGA 

AGCGACAGGTTGGTGAGCTCCCGAAAGAAGCTGCGGAAGGAGGACGGCGTCAGGGCCAGCGAG 
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(KCTTGCTGAAACAGCTGAA 

GCCAATTTTAGCCTCTTTGCCCCCTTTGGCAGTGGCTC 

AGGGK^GCCTTTGGAAGTGGGGCGCTGCCCACTGGCCCTGACT 

AAGAATAACCTGAGTAACCOTCCGACACC^^ 

GTGCAGCAGAAGATGGTGAATGGCGTCACC C CATCTGAAGAGCTGGGGGAGCAC CC CAAGGAT 

GCTOCCTCTGCCaSGGATAGTGAAAGGGCACTGAGGGATACTTCAGAGGTG 

CTG CTG GCTGCCTTGC CTACAC CC CCTCACAAT CAGACTGAGGATGTCAGGATGGAGAGTGAT 

GAGGATAGCGATTCTCCTGACAGCATTGTGCCAGCTTG^^ 

GAGGCCCCTCGTTTCCCTCATCTGGGCTCAGGCCGGTGGGAGCAAGAGGACCGGGCCCTCTCC 
CCTGTC^TCCCCCTCATTCCTCGGGCCAGCATC 
GCCCTTGGCCTGGAGGTCCCTGGAAAGCTGCCTGTCAC^ 
GAGGTGTCAGT^TGCTCACAGTCTCTC^ 

GCAGTGGCGGAGCTGCTGAGCATGAAGATCCCCAACTCCTATGAGGTG 

CCCGCCCGGGCAGGCACTGAGCCAAAGAAGGGGGAAGCTGAGGGTCCTGGTC 

GGTCTGGAAGGCAAGAGCCCAGACACTGGCCCTGATTGGCTGAAGCAGTTTC 

CCTGGCTATACCCTGAAGAGCCAACTAGACATCTTGAGCCTCCTGAAACAGGAGAGCCCCGCC 

CCAGAGCCACCCACTC^GC^CAGCTATACCTAC^TGTCTCCAATCTGGATGTGCGACAGCTC 

TCGGCCCCACCTCCTGAAGAACCCTCCTTGGCACCTTCTCCTGCCAGTCCCCCTACTGAGCCC 

TTGGTTGAACTTCCCACCGAACCCTTGGCTGAGCCACCCGTCCCCTCACCTCTGCCACTGGCC 

TCATCCCCTGAATCAGCCCGACCCAAGCCCCGTGCCCGGCCCCCTGAAGAAGGTGAAGATACC 

CGTCCTCCTCGCCTC^GAAATGGAAAGGAGTGCGCTGGAAGCGGCTTCGGCTGCTGCTGACC 

AT C C AGAAGGGCAGTGGACGGCAGGAGGATGAG CGGGAAGTGGC^GAGTTTATGGAGGAGCTT 

GGC^CAGCCTTGCGACCTGAC^GGTACCGCGAGACATGCGTCGCTGCTGTTTCTGTCATGAG 

GAGGGTGACGGGGCCACTGATGGGCCTGCCCGTCTGCTGAACCTGGACCTGGACCTGTGGGTG 

C^CCTC^CTGTGCCCTTTGGTCC^CGGAGGTGTATGAGACCCAGGGCGGAGCACTGATGAAT 

GTGGAGGTTGCCCTGCACCGAGGACTGCTAACCAAGTGCTCCCTGTGCCAGCGAACTGGTGCC 

ACCAGCAGCTGC^TCGCATGCGTTGCCCCAATC 

AAGTGCATGTTCTTCAAGGACAAGACCATG 

GAGCAAGAGCTGAGCTCTTTTGCTGTCTTCCGGCGGGTCTACATTGAGCGGGACGAGGTGAAG 
CAAATCGCTAGC^TC^TTCAGCGGGGAGAACGGCTGC^(^TGTTCCGTGTGGGGGGGCTTGTG 
TTCCACGCCATCGGAC&GCTGCTGCCTCACCAGATGGC^ 

TATCCCGTGGGCTACGAGGCCACGCGCATCTATTGGAGCCTCCGCACCAACAATCGTCGCTGC 
TGCTATCGCTGTTCTATTGGTGAGAAC^ 

CAGGGCCTGGAGGACCTGGTCTTCACTGACGCCTCTCCCCAGGCCGTGTGGAATCGCATCATT 

GAGCCTGTGGCTGCC^TGAGAAAAGAGGCTGAC^TGCTGCGACTCTTCCCTGAGTATCTGAAG 

GGCGAGGAGCTCTTTGGGCTGACGGTGCATGCCGTGCTTCG(^TAGCTGAATCACTGCCCGGG 

GTGGAGAGCTGTCAA7UVCTATTTATTCCGCTATGGGCGCCACCCCCTTATGGAGC 

ATGATCAACCCCACTGGCTGTGCCCGATCAGAGCCTAAAATCCTCACACACTACAAACGGCCC 

CATACCCTGAACAGCACCAGCATGTCTAAGGCATATCAGAGCACCTT^ 

ACCCCCTACAGCAAGCAGTTTGTGCACTCCAAGTCATCT 

TGGAAGAACAACGTGTACCTGGCTCGCTCCCGTATCCAGGGCCTGGGGCTCTATGCAGCCAAG 
GACCTAGAAAAGCACACAATGGTTATCGAGTAC^T^ 

AAC CGGCGGGAGAAAATCTACGAAGAGCAGAATCGAGG CATCTACATGTTC CGAATAAACAAT 
GAACATGTGATTGATGCTACGTTGACCGGCGKSCCCTGCC^ 

CCTAACTGTGTGGCCGAAGTCGTGACATTTGACAAAGAGGACAAAATCATCATC^ 

CGGCGAATCCCC^AAGGAGAGGAGCTAACCTATGACTATCAGTTTGATTTTGAGGACGATCAG 

CACGAGATCCCCTGCCACTGTGGAGCCTGGAATTGTCGGAAATGGATGAACTAA 



The nucleic acid sequence of NOV18 maps to chromosome 12ql2-ql4 and has 13081 
of 13153 bases (99%) identical to a gb:GENBANK-ID:AF010404|acc:AF01 0404.1 mRNA 
from Homo sapiens (Homo sapiens ALR mRNA, complete cds) (E = 0.0). 
5 A NOV18 polypeptide (SEQ ID NO:56) is 4952 amino acid residues and is presented 

using the one letter code in Table 18B. Signal P, Psort and/or Hydropathy results predict that 
NOV18 is likely to be localized to the nucleus with a certainty of 0.9800. In other 
embodiments, NOV18 is localized to the microbody (peroxisome) with a certainty of 0.3000, 

165 



WO 02/081510 PCT/US02/01467 

the mitochondrial matrix space with a certainty of 0.1000 or the lysosomy (lumen) with a 
certainty of 0.1000. 



Table 18B. NOV18 protein sequence (SEQ ED) NO:56) 

MSPPPEESPMSPPPEASRLFPPFEESPLSPPPEESPLSPPPEASRLSPPPEDSPMSPPPEESPMSPP 
PEVSRLSPLPWSRLSPPPEESPLSPPPEESPTSPPPEASRLSPPPEDSPTSPPPEDSPASPPPEDS 
LMSLPLEESPLLPLPEEPQLCPRSEGPHLSPRPEEPHLSPRPEEPHLSPQAEEPHLSPQPEEPCLCA 
VPEEPHLSPQAEGPHLSPQPEELHLSPQTEEPHLSPVPEEPCLSPQPEESHLSPQSEEPCLSPRPEE 
SHLSPELEKPPLSPRPEKPPEEPGQCPAPEELPLFPPPGEPSLSPLLGEPALSEPGEPPLSPLPEEL 
PLSPSGBPSLSPQLMPPDPLPPPLSPIITAAAPPALSPl^ELEY^ 

SPPPEANCTDPEPVPPMILPPSPGSPVGPASPILMEPLPPQCSPLLQHSLVPQNSPPSQCSPPALPL 

S VPS PLS P IGKWGVSDEAELHEMETEKVS EPECPALE PS ATS PLPS PMGDLS CPAPS PAPALDDF S 

GLGEDTAPIjDGIDAPGSQPEPGQTPGSLASELKGSPVLLDPEELAPVTPMEVypEC^ 

EQEEPRAPVAPTPPTLIKSDIVNEISNLSQGDASASFPGSEPLLGSPDPEGGGSLSMELGVSTDVSP 

ARDEGSLRLCTDSLPETDDSLLCDAGTAISGGKAEGEKGRRRSSPARSRIKQGRSSSFPGRRRPRGG 

AHGGRGRGRARLKS TASS IETLWAD ID S S PS KEEEEEDDDTMQNTVVLF SNTDKFVLMQDMCWCG 

SFGRGAEGHLLACSQCSQCYHPYCITNSKIT^ 

YHTYCLDPPLLTVPKGGWKCKWCVSCMQC^^ 

LLIQCRHCERWMHAGCESLFTEDDVDHAPDEGFDCVSCQP 

RFEGVWLTETGMALLRNLTMSPLHKRR 

GEGGVEHME CE I KLEGP VS PDVEPGKEETEES KKRKRKP YRPG IGGFMVRQRKSHTRTKKGPAAQAE 
VLSGDGQPDEVIPADLPAEGAVEQSI^GDEKKKQQRRGRKRSKLEGMFPAYLQEAFFGKELLDLSR 
KALFAVGVGRPS FGLGTPKAKGDGGS ERKELPTS QKGDDGPD IADEE SRGLEGKADTPGPEDGGVKA 
SPVPSDPEKPGTPGEGMLSSDLDRISTEELPKMESKDLQQLFKDVLGSEREQHLGCGTPGLEGSRTP 
LQRPFLQGGLPLGNLPSSSPMDSYPGLCQSPFLDSRERGGFFSPEPGEPDSPWTGSGGTTPSTPTTP 
TTEGEGDGLS YNQRSLQRWEKDEELGQLST I S PVLYANINFPNLKQD YPDWS SRCKQIMKLWRKVPA 
ADKAPYLQKAKDNRAAHRINKVQKQAESQINKQTKVGDIARK^ 

PTIFIGSPTTPAGLSTSADGFLKPPAGSVPGPDSPGELFLKLPPQVPAQAPSQDPFGLAPAYPLEPR 

FPTAPPTYPPYPSPTGAPAQPPMLGASSRPGAGQPGEFHTTPPGTPRHQPSTPDPFLKPRCPSLDNL 

AVPESPGVGGGKASEPLLSPPPFGESRKALEVKKEELGASSPSYGPPNLGFVM 

TPDVFKAPLTPRASQVEPQSPGLGLRPQEPPPAQALAPSPPSHPDIFRPGSYTDPYAQPPLTPRPQP 

PPPESCCALPPRSLPSDPFSRVPVSPQSQSSSQSPLTPRPLSAEAFCPSPVTPRFQSPDPYSRPPSR 

PQSRDPFAPLHKPPRPQPPEVAFKAGSLAHTSLGAGGFPAALPAGPAGELiHAKVPSG^ 

TGAFVGTPSPmFTFPQAVGEPSLKPPVPQPGLPPPHGINSHFGPGPTLGKPQSTNYTVATGNFHPS 

GSPLGPSSGSTGESYGLSPLRPPSVLPPPAPDGSLPYLSHGASQRSGITSPVEKREDPGTGMGSSLA 

TAELPGTQDPGMSGLSQTELEKQRQRQRLRELLIRQQIQRNTLRQEKETAAAAAGAVGPPGSWGAEP 

SSPAFEQLSRGQTPFAGTQDKSSLVGLPPSKLSGPILGPGSFPSDDRLSRPPPPATPSSMDVNSRQI* 

VGGSQAFYQRAP YPGSIiPLQQQQQQL WQQQQATAATSMRFAMS ARFPS TPGPELGRQALGS PLAGI S 

TRLPGPGEPVPGPAGPAQFIELRHWQKGLGPGGTPFPGQGPPQRPRFYPVSEDPHRLAPEGLRGLA 

VSGLPPQKPSAPPAPELNNSLHPTPHTKGPTL^ 

LDDDFDAHKALEDDEELAHLGLGVDVAKGDDELGT^ 

GDKKDIFNEHLRLVESANEEAEREALLRGVEPGPLGPEERPPPAAD^ 

RHPSPCQFTIATPKVEPAPAANSLGLGLKPGQSMMGSRDTRMGTGPFSSSGHTAEKASFGAT^ 
HLLTPSPLSGPGGSSLLEKFELESGALTLPGGPAASGDELDKMESSLVASELPLLIEDLLEHEKKEL 
QKKQQLSAQLQPAQQQQQQQQQHSLLPAPGPAQAMSLPHEGSSPSLAGSQQQLSLGLAVARQPGIiPQ 
PLMPTQPPAHALQQRIJ^SMAMVSNQGHI^SGQHGGQAG 

QLAMQQQLANSFFPDTDLDKFAAEDI IGPIAKAKMVALKGIKKVMAQGS IGVAPGMNRQQVSLLAQR 
LSGGPSSDLQNHVAAGSGQERSAGDPSQPRPNPPTFAQGVINEADQRQYEEWLFHTQQLLQMQLKVL 
EEQIGVHRKSRKALCAKQRTAK3CAGREFPEADAEKL 

RNKQQQQQQQQQQQQQQHSAVLALSPSQSPRLLTKLPGQLLPGHGLQPPQGPPGGQAGGLRLTPGGM 
ALPGQPGGPFLOTALAQQQQQQHSGGAGSIAGPSGGFFPGNIJUiRSLG 

LAQKLQQQQQQQQQQQHLLGQVAIQQQQQQGPGVQTNQALGPKPQGLMPPSSHQGLLVQQLSPQPPQ 
GPQG^GPAQVAVLQQQHPGALGPQGPHRQVLMTQSRVLSSPQLAQQ 

HQQQGSMAGLSHLQQSLMSHSGQPKLSAQPMGSLQQLQQQQQLQQQQQLQQQQQQQLQQQQQLQQQQ 

LQQQQQQQQLQQQQQQQLQQQQQQLQQQQQQQQQQFQQQQQQQQMGLLNQSRTLLSPQQQQQQQVAL 

GPGMPAKPLQHFSSPGALGPTLLLTGKEQNTVDPAVSSEATEGPSTHQGGPLAIGra 

VKPSLSGDSQLLLVQPQPQPQPSSLQLQPPLRLPGQQQQQVSLLHTAGGGSHGQLGSGSSSEASSVP 

HLLAQPSVSLGDQPGSMTQNLLGPQQPMIiERPMQNNTGPQPPKPGPVLQSGQGLPGVGIM^ 

AQLQGVLAKNPQLRHLSPQQQQQLQALLMQRQLQQSQAVRQTPPYQEPGTQTSPLQGLLGCQPQLGG 

FPGPQTGPLQELGAGPRPQGPPRLPAPPGALSTGPVLGPVHPTPPPSSPQEPKRPSQLPSPSSQLPT 
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EAQLPPTHPGTPKPQGPTLEPPPGRVSPAAAQLAM 
DQWGQWPEASQLSIKQEPIUSEPCAL^ 

LRAKNVQLSTGQGSEGLRAEINGHIDSKLAGLEQKLQGTPSNKEDAAARKP 
SSRKKLRKEDGVI^EALLKQLKQELSLLPLTEPAITANFSLFAPFGSGCPWG 
PTGPDYYSQLLTKmLSNPPTPPSSLPPTPPPSVQQKMVNGVTPSEELGEHPKD 
TSEVKSLDLLAALPTPPHNQTro^ 

RALSPVI PLI PRAS I PWPDTKPYGALGLEVPGKLPVTTWEKGKGSEVS VMLTVSAAAAKNLN 
AVAELLSMKI PNS YEVLFPE S PARAGTEPKKGEAEGPGGKEKGLEGKS POTGPDWLKQFDAVLPGYT 
LKSQLDILSLLKQESPAPEPPTQHSYTYNVSNLDWQLSAPPPEEPSLAPSPASPPTEPLVELPTEP 
LAEPPVPSPLPLASSPESARPKPRARPPEEGEDTRPPRLKKWKGVRWKI^ 
EVAEFMEQLGTALRPDKVPRDMRRCCFCHE 

GALMNVEVALHRGIiLTKCSLCQRTGATS S CNRMRCPNVYHFGCAIRAKCMFFKDKTMLCPMHICC KGP 
CEQELS SFAVFRRVYIERDEVKQIAS I IQRGERLHMFRVGGLVFHAIGQLLPHQMADFHSATALYPV 
GYEATRIYWSLRTNNRRCCYRCS IGENNGRPEFVIKVIEQGLEDLVFTDASPQAVWNRI IEPVAAMR 
KEADMLRLFPEYLKGEELFGLTVHAVLRIAE 

PKILTHYKRPHTLNSTSMSKAYQSTFTGETNTPYSKQFVHSKSSQYRRI^ 
GLYAAKDLEKHTMVIEYIGTIIRNEVANRREKIYEEQNRGIYMFRINNEHV 

CAPNCVAEWTFDKEDKI 1 1 ISSRRIPKGEELTYDYQFDFEDDQHEIPCHCGAWNCRKWMN 

The NOV18 amino acid sequence have 4946 of 4957 amino acid residues (99%) 
identical to, and 4946 of 4957 amino acid residues (99%) similar to, the 4957 amino acid 
residue ptnr:SPTREMBL-ACC:014687 protein from Homo sapiens (Human) (ALR) (E = 
5 0.0). 

NOV18 is expressed in at least the following tissues: Adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
10 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, Public EST 
sources, and/or RACE sources. 

s 

NOV18 also has homology to the amino acid sequences shown in the BLASTP data 
15 listed in Table 18C. 



Table 18C. BLAST results for NOV18 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 4505197 |ref|NP 0 
03473. l| 
(NM_003482) 


myeloid/lymph 
oid or mixed - 
lineage 
leukemia 2; 
ALLl-related 
gene [Homo 
sapiens] 


5262 


2179/2942 
(74%) 


2179/2942 
(74%) 


0.0 


Qi| 7512280 |pir| |T03 
455 


ALR protein - 
human 


4957 


2179/2942 
(74%) 


2179/2942 
(74%) 


0.0 
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qi| 14761653 |ref |XP 
028760. 1| 
(XM_028760) 


myeloid/lymph 
oid or mixed- 
lineage 
leukemia 2 
[Homo 
sapiens] 


5262 


2172/2942 
(73%) 


2174/2942 
(73%) 


0.0 


qi| 14626492 |gb|AAK7 
0214. 1| (AY036887) 


MU,3-like 
protein [Mus 
musculus] 


677 


398/557 
(71%) 


467/557 
(83%) 


0.0 


gi I 3540281 |gb|AAC34 
383.1 | (AF056116) 


All-1 related 
protein 
[Takifugu 
rubripes] 


4823 


434/561 
(77%) 


495/561 
(87%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 18D. 



Table 18D. ClustalW Analysis of NOV18 

1) NOV18 (SEQ ID NO: 56) 

2) gi | 4505197 myeloid/ lymphoid or mixed-lineage leukemia 2; ALLl-related 
gene [Homo sapiens] (SEQ ID NO: 165) 

3) gi | 7512280 ALR protein - human (SEQ ID NO: 166) 

4) gi j 1476165 myeloid/ lymphoid or mixed-lineage leukemia 2 [Homo sapiens] 
(SEQ ID NO: 167) 

5) gi | 1462649 MLL3-like protein [Mus musculus] (SEQ ID NO: 168) 

6) gi j 3540281 All-1 related protein [Takifugu rubripes] (SEQ ID NO: 169) 
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NOV18 



gi 
gi 
gi 
gi 
gi 



4505197 
7512280 
1476165 
1462649 
3540281 




PFE 


ES 


P 


SAT 


ES 


D 


PFE 


ES 


P 


SAT 


ES 


D 




40 

■l-.-.l 

Ipeesplsppp: 

r GEVSVLSS< 

eesplsppp: 
gevsvlss" 




mdeqksnceen|^ptaddn^skqleedsktctaaedvsgstvass|th 50 



15 



20 



60 



70 



80 



90 



100 



NOV18 



gi 
gi 
gi 
gi 
gi 



4505197 
7512280 
1476165 
1462649 
3540281 




|....| 



S p 54 

JcSGGPVRROyiiCNCGEPALHGQRELRRFELPFDWPRCPVVSPG 100 

JSP 54 

IISGGPVRRCALQfCXjEPSLHGQRELRRFELPFDWPRCPVVSPG 100 
! 

3SVQVCALCN 61 



25 



30 



NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 



N0V18 




120 



130 140 



150 



66 

SEDLSQIGFPEGLTPAHLGEPGGSCWAHHWCAAWSAGVW 150 
; S p 66 

SEDLSQIGFPEGLTPAHLGEPGGSCWAHHWCAAWSAGVW 150 
! 

S|]HG 69 



160 

..|.. 



170 



180 

..|.. 



190 200 
-PgEVS(2JSPL|3w|R 81 
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4505197 GQEGPQLCGVDKAIFSGISQRCSHCTRLGAS IPCRS 
p 



gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 




200 
81 
200 

! 

QRELRYFGPFSEWRT 84 



210 



|....| 



220 
..|.. 



230 



240 

..|.: 



250 



81 

SGSFLSMKTLQLLCPEHSEGAAYLEEARCAVCEGPGBLCDLFFCTSCGHH 250 

81 

SGSFLSMKTLQLLCPEHSEGAAYLEEARCAVCEGPGELCDLFFCTSCGHH 250 

1 

84 



260 



270 

..|.. 



I 



280 



290 



300 



.■•••I 



81 

YHGACI^TALTARKRAGWQCPECKVCQACRKPGNDSKMLVCETCDKGYHT 300 

81 

YHGACLDTALTARKRAGWQCPECKVCQACRKPGNDSKMLVCETCDKGYHT 300 
1 

84 



310 



NOV18 
gi 1 4505197 
gi j 7512280 
gi | 1476165 
gi | 1462649 
gi | 3540281 



NOV18 

gi [4505197 

gi | 7512280 

gi | 1476165 

gi 1 1462649 

gi|3540281 




320 330 

|....|....|.... 
S ppp 

SWKCKACRVCRACGAGS, 

S PPPE 

SWKCKACRVCRACGAGS, 



340 



350 




•-[jQgSSTPLgQP- 



-GNI^LgsiG- 



101 

WFENYS LCHRCH 350 
101 

WFENYS LCHRCH 350 

1 

104 



360 



370 



380 



390 



400 



|....| 



-PPS 

KAQGGQTIRSVAEQHT 
pp 

KAQGGQTIRSVAEQ] 




-FSVLPCI^AL- 



121 

)ALYVACQGQPKGGH 400 

121 

lALYVACQGQPKGGH 400 

1 

114 



410 



420 



430 



440 



450 




NOV18 
gi | 4505197 
gi j 7512280 
gi j 1476165 

gi j 1462649 

gi | 3540281 LDDSGG 



VTSMQPKEP 



|C 155 
450 
|C 155 
450 

1 

CWVHHWCAgWSEGVgQHEN 139 



NOV18 


g± 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 




DKL^DVDKgvISGIP; 



CHAEGC§R-,- 



510 
|....|.. 



520 



530 



540 



550 



|....|....| 
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NOV18 

gi 1 4505197 

gi | 7512280 

gi | 1476165 

gi 1 1462649 

gi|3540281 



NOV18 



gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 


NOV18 


gi 


4505197 


gi 


7512280 


gi 


1476165 


gi 


1462649 


gi 


3540281 



PH 


LSP 


QA 


E 


GPHt 


SP 


SP 


LSP 


PP 


E 


SSPF 


SP 


PH 


LSP 


QA 


B 


GPHL 


SP 


SP 


LSP 


PP 


E 


SSPF 


SP 




LSP 


V 


PE 


aFC 


LSP 


QP 


*> A Q 
O 


LSP 


P 


PE 


ASP 


LSP 


PF 


549 


LSP 


V 


PE 


EPC 


LSP 


QP 


248 


LSP 


P 


PE 


ASP 


LSP 


PF 


549 



yhfpcsaasgsfqsmk§lll3cQehidk- 



-AKELG^EACC&VCD 219 



580 



590 




SAGEjS |LLFCTGCGQHYH§ACLglGATPIQRAG- 



600 



EPGQ 293 
ASRL 599 
EPGQ 293 
ASRL 599 

1 

--WQ 255 



610 



620 



630 



640 



650 




LLGEP 

ppeas: 

LLGEP. 

ppeas: 




PgSPgPEEgpgSPj 
pSsPgPEE|p|sP 

pSspBpeeSpSiSP 



pnP.spfflPEEgpgsp 
p$spSpeeBpij!sp 



CgECgvCQTCRKgGgD - -|KMLVCDACDKGYHTFC|QBA^! 




660 



670 



680 



690 



700 




391 
696 
391 
696 

1 

KRCRVCTDCGARGLELgGS - - TQWFENYggCEACgHHRNCTCS VC§K^G 351 



SPIITAA 
E--S-Pljs 
rSPIITA 
IE--S-P 



IPPALSPLGELEYPFGAKGDSDPES 
PPALSPLGELEYPFGAKGDSDPES 
PPALSPLGELEYPFGAKGDSDPES 
PPALSPLGELEYPFGAKGDSDPES 



710 



720 



730 



740 



750 



PLAAPILETPISPPPEAiMCTDPEPVPPMILPPSPGSPVGPASPILMEPLP 
PL AAPI LETP.I S PP.PE aRcTDPEP.VP.PM I LPPS P_GS P_V_GPASP_ILMEEIiP 

plaapiletpispppeaSctdpepvppmilppspgspvgpaspilmeplp 
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Tables 18E, 18F, 18G and 18H list the domain description &om DOMAIN analysis 
results against NOV1 8. This indicates that the NOV18 sequence has properties similar to 
those of other proteins known to contain these domains. 



Table 18E. Domain Analysis of NOV18 

gnl 1 Pf am | pf am00856 , SET, SET domain (SEQ ID NO: 170) 
Length = 125 residues, 100.0% aligned 

Score = 123 bits (314), Expect o 6e-29 



Query: 


4812 


Sbjct: 
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Query: 


4871 


Sbjct: 


61 


Query: 


4930 


Sbjct: 


121 



+ + +1 + l ll+l +1+ I ++II+I II ++ I III 1+ + + l+l I 

KKLEVFKS PGKGWGLFATEDI PKGEFILEYVGEIITSDEAEEREKAYDTDGAKSSYLFDI 6 0 



+++ 111 i i i—i 1 1 1 1 iii ii + + 1 i him ii 

DSKDLCIDARRKGNLARFINHSCEPNCELVFVEVDGDPRIVIFALiRDIKPGEELTIDYGS 120 



l + l + 

DYEGE 125 



184 



WO 02/081510 



PCTAJS02/01467 



Table 18F. Domain Analysis of NOV18 

gnl 1 Smart | smart00542 , FYRC, "FY-rich" domain, C-terminal region (SEQ 
ID NO:171) 

Length = 86 residues, 100.0% aligned 

Score « 105 bits (314) , Expect = 5e-23 ^_ 



Query: 4655 E FVI KVI E QGLKDLVFTD AS PQAWNRI I E PVAAMRKEADMLRLFPE YliKGE ELFGLTVH 4714 

I ++I II ll + l I ++I I II +1+1 II + II++III+ 

Sbjct: 1 LPRVEVESDP--GEVFKGESPEACWEMVLERVQEARIAARLLQLLPEGVSGEDMFGLSSP 58 

Query: 4715 AVLRIAESLPGVESCQNYLFRYGRHPLM 4742 

II+++ Mill I II III I I + 
Sbjct: 59 AWKLI EQLPGVHQCTNYWFRYHRS PEL 86 



Table 18G. Domain Analysis of NOV18 

gnl | Pf am I pf am00628 , PHD, PHD-finger (SEQ ID NO: 172) 
Length =49 residues, 98.0% aligned 

Score = 70.5 bits (171), Expect = 2e-12 



Query: 850 CEVCGQASDPSRLLLCDDCDISYHTYCLDPPLLTVPKGGWKCKWCVSC 897 

I 111+ I II II II +1 II III l+l II I 
Sb j c t : 2 CAVCGKOTDGGDLLQCTGCDRWFHQACLGPPIiEEPPEGKWLCPECTPK 4 9 



Table 18H. Domain Analysis of NOV18 

gnl | Smart | smart00398 , HMG, high mobility group (SEQ ID NO:173) 
Length = 71 residues, 76.1% aligned 

Score = 48.5 bits (171), Expect = 9e-06 



Query: 1441 VLYANINFPNLKQDYPDWSSR- - CKQ I MKLWRKVPAADKAP YLQKAKDNRAAHR 1492 

+I++ I +1 + II + I++ + 1+ + +1111 +111 + + 
Sbjct: 10 MLFSQENRKKIKAENPDLKNAEISKKLGERWKLLSEEEKAPYEEKAKKEKERYE 63 



The ALL-1 gene is involved in human acute leukemia through chromosome 
translocations or internal rearrangements. ALL-1 is the human homologue of Drosophila 
trithorax. The latter is a member of the trithorax group (trx-G) genes which together with the 
Polycomb group (Pc-G) genes act as positive and negative regulators, respectively, to 
determine the body structure of Drosophila. ALR, a ALL-1 related protein, which encodes a 
gigantic 5262 amino acid long protein containing a SET domain, five PHD fingers, potential 
zinc fingers, and a very long run of glutamines interrupted by hydrophobic residues, mostly 
leucine. The SET motif, PDH fingers, zinc fingers and two other regions are most similar to 
domains of ALL-1 and TRX. The first two motifs are also found in other trx-G and Pc-G 
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proteins. The ALR gene was mapped to chromosome band 12ql2-13, adjacent to the VDR 
gene. This region is involved in duplications and translocations associated with cancer. The 
analysis of ALR expression showed that its approximately 1 8 kb long mRNA is expressed, 
like ALL-1, in most adult tissues, including a variety of hematopoietic cells, with the 
5 exception of the liver. Whole mount in situ hybridization to early mouse embryos indicates 
expression in multiple tissues. Based on similarities in structure and expression pattern, ALR 
is likely to play a similar role to ALL-1 and trx, although its target genes have yet to be 
identified. (Prasad et al., 1997, Oncogene vol. 15:549-60). 

The protein similarity information, expression pattern, and map location for the 
10 NOV18 protein and nucleic acid disclosed herein suggest that it may have important structural 
and/or physiological functions characteristic of the Intracellular family. Therefore, the nucleic 
acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
15 acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

20 The nucleic acids and proteins of the invention are useful in potential diagnostic and 

therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: cancers such as acute lymphoid leukemia, acute 
myeloid leukemia, translocation-associated leukemias, and other diseases, disorders and 

25 conditions of the like. 

The novel nucleic acid encoding the ALR-like protein of the invention, or fragments 
thereof are usefiil in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. These materials are further usefiil in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
30 therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV18 protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. 
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NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
5 nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
10 nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 

1 5 naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 

20 naturally occurring processing steps as they may take place within the cell, or host cell, in 

which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 

25 residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 

30 arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 
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The term ''probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
5 probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELIS A-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 

10 from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5 1 - and 3-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 

15 kb, 0.5 kb or 0. 1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 

20 synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, or a complement of this aforementioned 
nucleotide sequence, can be isolated using standard molecular biology techniques and the 

25 sequence information provided herein. Using all or a portion of the nucleic acid sequence of 
SEQ ID NOS.l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53 and 55 as a hybridization probe, NOVX molecules can be isolated using 
standard hybridization and cloning techniques (e.g. 9 as described in Sambrook, et al. y (eds.), 
Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory 

30 Press, Cold Spring Harbor, NY, 1989; and Ausubel, et al, (eds.), Current Protocols in 
Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
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appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g. 9 using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
5 residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 

10 100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 

invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, or a 
complement thereof. Oligonucleotides may be chemically synthesized and may also be used 

15 as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53 and 55, or a portion of this nucleotide sequence (eg., a fragment that can be used as a 

20 probe or primer or a fragment encoding a biologically-active portion of an NOVX 

polypeptide). A nucleic acid molecule that is complementary to the nucleotide sequence 
shown NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 or 41 is one 
that is sufficiently complementary to the nucleotide sequence shown NOS: 1, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 or 41 that it can hydrogen bond with little or 

25 no mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, thereby forming a 
stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term '"binding" means 
30 the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
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effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
5 hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 

10 are nucleic acid sequences or amino acid sequences that have a structure' similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evoluticmary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

1 5 Derivatives and analogs may be full length or other than full length, if the derivative or 

analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 

20 identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al. 9 Current 

25 Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 

30 tissues of the same organism as a result of, for example, alternative splicing of RNA. 

Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
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sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
5 conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, as well as a 
polypeptide possessing NOVX biological activity. Various biological activities of the NOVX 
proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 

10 nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 

15 or without a start codon, a stop codon, or both. For an ORF to be considered as a good 

candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 

20 NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 

25 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55; or an anti-sense 
strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55; or of a naturally occurring mutant of SEQ 
ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 
49, 51, 53 and 55. 

30 Probes based on the human NOVX nucleotide sequences can be used to detect 

transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
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express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
5 to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, that 
10 encodes a polypeptide having an NOVX biological activity (the biological activities of the 
NOVX proteins are described below), expressing the encoded portion of NOVX protein (e.g., 
by recombinant expression in vitro) and assessing the activity of the encoded portion of 
NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

15 The invention further encompasses nucleic acid molecules that differ from the 

nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55 due to degeneracy of the genetic code 
and thus encode the same NOVX proteins as that encoded by the nucleotide sequences shown 
in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 

20 45, 47, 49, 51, 53 and 55. In another embodiment, an isolated nucleic acid molecule of the 
invention has a nucleotide sequence encoding a protein having an amino acid sequence shown 
in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 
46, 48, 50, 52, 54 and 56. 

La addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 

25 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, 
it will be appreciated by those skilled in the art that DNA sequence polymorphisms that lead to 
changes in the amino acid sequences of the NOVX polypeptides may exist within a population 
(e.g. 9 the human population). Such genetic polymorphism in the NOVX genes may exist 
among individuals within a population due to natural allelic variation. As used herein, the 

30 terms "gene" and "recombinant gene" refer to nucleic acid molecules comprising an open 
reading frame (ORF) encoding an NOVX protein, preferably a vertebrate NOVX protein. 
Such natural allelic variations can typically result in 1-5% variance in the nucleotide sequence 
of the NOVX genes. Any and all such nucleotide variations and resulting amino acid 
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polymorphisms in the NOVX polypeptides, which are the result of natural allelic variation and 
that do not alter the functional activity of the NOVX polypeptides, are intended to be within 
the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
5 thus that have a nucleotide sequence that differs from the human SEQ ID NOS: 1, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55 are 
intended to be within the scope of the invention. Nucleic acid molecules corresponding to 
natural allelic variants and homologues of the NOVX cDNAs of the invention can be isolated 
based on their homology to the human NOVX nucleic acids disclosed herein using the human 

1 0 cDNAs, or a portion thereof, as a hybridization probe according to standard hybridization 
techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 

15 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55. In 

another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 
2000 or more nucleotides in length. In yet another embodiment, an isolated nucleic acid 
molecule of the invention hybridizes to the coding region. As used herein, the term 
!! hybridizes under stringent conditions" is intended to describe conditions for hybridization and 

20 washing under which nucleotide sequences at least 60% homologous to each other typically 
remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 

25 using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 

30 shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
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50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 
probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 
5 probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 
addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al 9 (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 

10 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 

hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 

15 nucleic acid molecule of the invention that hybridizes under stringent conditions to the 

sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53 and 55, corresponds to a naturally-occurring nucleic acid molecule. 
As used herein, a "naturally-occuiring" nucleic acid molecule refers to an RNA or DNA 
molecule having a nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

20 In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, or fragments, 
analogs or derivatives thereof, under conditions of moderate stringency is provided. A 
non-limiting example of moderate stringency hybridization conditions are hybridization in 6X 

25 SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 
55°C, followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of 
moderate stringency that may be used are well-known within the art. See, e.g., Ausubel, et al 
(eds.), 1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and 
Kriegler, 1990; Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 

30 NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, or fragments, analogs or 
derivatives thereof, under conditions of low stringency, is provided. A non-limiting example 
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of low stringency hybridization conditions are hybridization in 35% formamide, 5X SSC, 50 
mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml 
denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate at 40°C, followed by one or more 
washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other 
5 conditions of low stringency that may be used are well known in the art (e.g. , as employed for 
cross-species hybridizations). See, e.g., Ausubel, et al. (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc 
Natl Acad Set USA 78: 6789-6792. 

1 0 Conservative Mutations 

In addition to naturaUy-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, thereby leading to changes in 

15 the amino acid sequences of the encoded NOVX proteins, without altering the functional 
ability of said NOVX proteins. For example, nucleotide substitutions leading to amino acid 
substitutions at "non-essential" amino acid residues can be made in the sequence SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54 and 56. A "non-essential" amino acid residue is a residue that can be altered from the 

20 wild-type sequences of the NOVX proteins without altering their biological activity, whereas 
an "essential" amino acid residue is required for such biological activity. For example, amino 
acid residues that are conserved among the NOVX proteins of the invention are predicted to be 
particularly non-amenable to alteration. Amino acids for which conservative substitutions can 
be made are well-known within the art. 

25 Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55 yet retain biological 
activity. In one embodiment, the isolated nucleic acid molecule comprises a nucleotide 

30 sequence encoding a protein, wherein the protein comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56. Preferably, the 
protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ID 
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NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54 and 56; more preferably at least about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56; still 
more preferably at least about 80% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
5 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56; even more 

preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56; and most preferably at 
least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56. 

10 An isolated nucleic acid molecule encoding an NOVX protein homologous to the 

protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46, 48, 50, 52, 54 and 56 can be created by introducing one or more nucleotide 
substitutions, additions or deletions into the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, such 

15 that one or more amino acid substitutions, additions or deletions are introduced into the 
encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55 by standard techniques, such as 
site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino 

20 acid substitutions are made at one or more predicted, non-essential amino acid residues. A 

"conservative amino acid substitution" is one in which the amino acid residue is replaced with 
an amino acid residue having a similar side chain. Families of amino acid residues having 
similar side chains have been defined within the art. These families include amino acids with 
basic side chains (e.g. 9 lysine, arginine, histidine), acidic side chains (e.g, 9 aspartic acid, 

25 glutamic acid), uncharged polar side chains (e.g. 9 glycine, asparagine, glutamine, serine, 

threonine, tyrosine, cysteine), nonpolar side chains alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains threonine, 
valine, isoleucine) and aromatic side chains (eg., tyrosine, phenylalanine, tryptophan, 
histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein is 

30 replaced with another amino acid residue from the same side chain family. Alternatively, in 
another embodiment, mutations can be introduced randomly along all or part of an NOVX 
coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened 
for NOVX biological activity to identify mutants that retain activity. Following mutagenesis 
SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
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47, 49, 51, 53 and 55, the encoded protein can be expressed by any recombinant technology 
known in the art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
5 conserved tc weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MDLV, MDLF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
10 VLM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 
proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (iii) the ability of a mutant NOVX protein to bind to an intracellular 
1 5 target protein or biologically-active portion thereof; {e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
20 that are hybridizable to or complementary to the nucleic acid molecule comprising the 

nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, or fragments, analogs or derivatives thereof. An 
"antisense" nucleic acid comprises a nucleotide sequence that is complementary to a "sense" 
nucleic acid encoding a protein (e.g., complementary to the coding strand of a double-stranded 
25 cDNA molecule or complementary to an niRNA sequence). In specific aspects, antisense 

nucleic acid molecules are provided that comprise a sequence complementary to at least about 
10, 25, 50, 100, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion 
thereof. Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of an 
NOVX protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
30 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56, or antisense nucleic acids complementary to an 

NOVX nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55, are additionally provided. 
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In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
5 molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5 f and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5' and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 

10 antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 

15 start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 

20 nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 

25 xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thioxn:acil, 

30 beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 

10 antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

15 such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e g-, by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 

20 pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e.g. t Gaultier, et al, 1987. Nucl Acids Res. 15: 

25 6625-6641 . The antisense nucleic acid molecule can also comprise a 

2 , -o-methylribonucleotide {See, e.g, Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (See, e.g., Inoue, et al, 1987. FEBSLett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
5 nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

10 complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (i.e., SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 

15 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55). For example, a 
derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide 
sequence of the active site is complementary to the nucleotide sequence to be cleaved in an 
NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al and U.S. Patent 
5,1 16,742 to Cech, et al. NOVX mRNA can also be used to select a catalytic RNA having a 

20 specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al., (1993) 
Science 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g, the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 

25 NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, 
et al. 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 

30 be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 

Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 

acid mimics (e.g, DNA mimics) in which the deoxyribose phosphate backbone is replaced by 

a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
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conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al. 9 1996. supra; 
Peiry-O'Keefe, et al. 9 1996. Proc. NatL Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
5 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g. 9 inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g. 9 PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g. 9 S\ nucleases (See, Hyrup, et aL, I996.supra); or as probes or primers 
10 for DNA sequence and hybridization (See, Hyrup, et al. 9 1996, supra; Perry-O f Keefe, et aL, 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

15 delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g. 9 RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 

20 number of bonds between the nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et aL, 1996. 
supra and Finn, et aL 9 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g. 9 5 , -(4-methoxytrityl)amino-5 , -deoxy-thyimdine 

25 phosphoramidite, can be used between the PNA and the 5 1 end of DNA. See, e.g., Mag, et aL 9 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5 f PNA segment and a 3' DNA segment. See, e.g., 
Finn, et al. y 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3' PNA segment. See, e.g., Petersen, et aL 9 1975. Bioorg. Med. Chem. Lett. 5: 

30 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g. 9 for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al. 9 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et al. 9 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
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WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et a/., 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g 9 Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g. 9 a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 
56. The invention also includes a mutant or variant protein any of whose residues may be 
changed from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56 while still encoding 
a protein that maintains its NOVX activities and physiological functions, or a functional 
fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
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precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
5 NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 

10 substantially free of culture medium, i.e., culture medium represents less than about 20%, 

more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 

1 5 other chemicals that are involved in the synthesis of the protein. In one embodiment, the 

language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 

20 non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 

25 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56) that include 
fewer amino acids than the full-length NOVX proteins, and exhibit at least one activity of an 
NOVX protein. Typically, biologically-active portions comprise a domain or motif with at 
least one activity of the NOVX protein. A biologically-active portion of an NOVX protein 
can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino acid residues in 

30 length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 
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In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54 and 56. In other embodiments, the NOVX protein is substantially homologous to SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
5 50, 52, 54 and 56, and retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56, 
yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as described 
in detail, below. Accordingly, in another embodiment, the NOVX protein is a protein that 
comprises an amino acid sequence at least about 45% homologous to the amino acid sequence 
10 SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
48, 50, 52, 54 and 56, and retains the functional activity of the NOVX proteins of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54 and 56. 

Determining Homology Between Two or More Sequences 

15 To determine the percent homology of two amino acid sequences or of two nucleic 

acids, the sequences are aligned for optimal comparison purposes (e.g. 9 gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 

20 position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (*.£, as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity")- 

The nucleic acid sequence homology may be determined as the degree of identity 

25 between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 

30 exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55. 
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The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
5 positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 

nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (ie. t 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
10 polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

15 The invention also provides NOVX chimeric or fusion proteins. As used herein, an 

NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54 and 56, whereas 

20 a "non-NOVX polypeptide" refers to a polypeptide having an amino acid sequence 

corresponding to a protein that is not substantially homologous to the NOVX protein, e.g., a 
protein that is different from the NOVX protein and that is derived from the same or a 
different organism. Within an NOVX fusion protein the NOVX polypeptide can correspond 
to all or a portion of an NOVX protein. In one embodiment, an NOVX fusion protein 

25 comprises at least one biologically-active portion of an NOVX protein. In another 

embodiment, an NOVX fusion protein comprises at least two biologically-active portions of 
an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises at least 
three biologically-active portions of an NOVX protein. Within the fusion protein, the term 
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 

30 polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused to 
the N-terminus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NO VX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
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sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
5 cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 

10 can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 

15 treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

20 An NOVX chimeric or fusion protein of the invention can be produced by standard 

recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 

25 alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 

another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 

30 chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g. 9 a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 
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NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g 9 truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et al 9 19S4. Annu. Rev. Biochem. 53: 323; Itakura, etal., 1984. Science 198: 1056; 
Lee, et al., 1983. Nucl. Acids Res. 11: 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 
selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
5 fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
10 resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

15 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

20 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
See, e.g, Arkin and Yourvan, 1992. Proc. Natl Acad. Sci. USA 89: 7811-7815; Delgrave, et 

25 ah, 1993. Protein Engineering 6:327-33 1 . 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
30 contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, 
Fab' and F( a b«)2 fragments, and an F a b expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgjM, IgA, IgE and IgD, which differ 
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from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgCfe, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 
5 An isolated NOVX-related protein of the invention may be intended to serve as an 

antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

10 immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the frill length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 

15 amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 

20 protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 

25 including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Set USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol. 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 

30 herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 
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Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
5 NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

10 immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 

15 albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 

include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

20 Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 

25 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoafBnity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 

30 (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 
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Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
5 heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 

10 described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 

15 a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 

20 59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 

myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 

25 phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 

30 medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 

lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 

Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 

myeloma and mouse-human heteromyeloma cell lines also have been described for the 

production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur 
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et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
5 specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELIS A). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal Biochem. , 1 07:220 (1 980). Preferably, 
10 antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 

15 Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

20 The monoclonal antibodies can also be made by recombinant DNA methods, such as 

those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 

25 preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 

30 chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
5 comprise humanized antibodies or human antibodies. These antibodies are suitable for 

administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab f , F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 

10 immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al. Nature, 332:323-327 (1988); Verhoeyen et al. 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.y In some 

1 5 instances, Fv framework residues of the human immunoglobulin are replaced by 

corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 

20 of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al, 1986; Riechmann et al, 1988; andPresta, Curr. Op. 
Struct Biol, 2:593-596 (1992)). 

25 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
30 hybridoma technique (see Kozbor, et al, 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al, 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan K liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
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using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
5 including phage display libraries (Hoogenboom and Winter, J. Mol BioL, 227:381 (1991); 
Marks et al., J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 

10 humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et ^{Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 

15 (1996)); and Lonberg and Huszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 

20 the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 

25 complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 

30 from immortalized'B cells derived from the animal, such as hybridomas producing 

monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 
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An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
5 the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 

10 in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

15 In a further improvement on this procedure, a method for identifying a clinically 

relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

20 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see e.g., Huse, et al, 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F a b fragments with the desired specificity for a protein or 

25 derivatives, fragments, analogs or homologs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F^ fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab fragment generated by reducing the disulfide bridges of an F( a v)2 fragment; (iii) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 

30 agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
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binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
5 immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 

10 affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 

15 of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 

region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 

20 antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 

25 acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 

30 as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
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procedure wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intennolecular disulfide formation. The Fab* 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
5 Fab 5 -TNB derivatives is then reconverted to the Fab'-thiol by reduction with 

mercaptoethylamine and is mixed with an equimolar amount of the other Fab' -TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

10 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 

describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody .thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 

1 5 activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 

20 portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl Acad. Set USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 

25 comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and V L domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 

30 (sFv) dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
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of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRH (CD32) and FcyRIH (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
5 antibodies can also be used to direct cytotoxic agents to cells which express a particular 

antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 

10 Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 

1 5 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and melhyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 

20 4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 

25 disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et aL, J. Exp Med., 176: 1 191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 

30 described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 
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Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymaticaUy active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
5 isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. EnzymaticaUy active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 

10 Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 212 Bi, 131 1, 131 In, 90 Y, and l86 Re. 

15 Conjugates of the antibody and cytotoxic agent are made using a variety of 

bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 

20 diazonium derivatives (such as bis-(ip-diazoniiimbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 

25 conjugation of radionucleotide to the antibody. See W094/1 1 026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 

30 conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 

other immunologically-mediated techniques known within the art. In a specific embodiment, 

selection of antibodies that are specific to a particular domain of an NOVX protein is 
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facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

5 Anti-NOVX antibodies may be used in methods known within the art relating to the 

localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
10 derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g. 9 monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 

1 5 cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 

20 treatment regimen. Detection can be facilitated by coupling (Le. 9 physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of 

25 suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include I25 I, 

30 "V^or 3 !!. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
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homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
5 segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 

10 Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 

15 include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 

20 basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 

25 host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g, polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
30 those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g, 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
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invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
5 NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 

expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 

10 translated in vitro, for example using T7 promoter regulatory sequences and 17 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 

15 typically serve three purposes: (0 to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 

20 subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRH5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 

25 target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al. 9 (1988) Gene 69:301-315) andpET lid (Studier et aL, GENE Expression 
TECHNOLOGY: METHODS IN Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

30 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
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individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al, 1992. NucL Acids Res. 20: 21 1 1-21 18). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
5 Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBO 1 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (IhVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 

10 vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell. Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 

15 include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al. y 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 

20 Sambrook, et al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g. 9 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 

25 regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al., 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 

30 Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
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encompassed, e.g., the murine hox promoters (Kessel and Gross, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
5 is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 

10 sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 

1 5 expression using antisense genes see, e.g. t Weintraub, et al 9 "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 

20 not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 

25 be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 

30 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
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Haibor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 

5 the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 

10 NOVX or can be introduced on a separate vector. Cells stably transfected \nrith the introduced 
nucleic acid can be identified by drug selection (e.g. 9 cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (Le. 9 express) NOVX protein. Accordingly, the invention further provides 

1 5 methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

20 Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 

25 NOVX sequences haVe been introduced into their genome or homologous recombinant 

animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 

30 which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
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animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
5 and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 

10 human NOVX cDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55 can be introduced as a transgene into 
the genome of a non-human animal. Alternatively, a non-human homologue of the human 
NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization to the 
human NOVX cDNA (described further supra) and used as a transgene. Intronic sequences 

15 and polyadenylation signals can also be included in the transgene to increase the efficiency of 
expression of the transgene. A tissue-specific regulatory sequence(s) can be operably-linked 
to the NOVX transgene to direct expression of NOVX protein to particular cells. Methods for 
generating transgenic animals via embryo manipulation and microinjection, particularly 
animals such as mice, have become conventional in the art and are described, for example, in 

20 U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: Manipulating 
the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 
Similar methods are used for production of other transgenic animals. A transgenic founder 
animal can be identified based upon the presence of the NOVX transgene in its genome and/or 
expression of NOVX mRNA in tissues or cells of the animals. A transgenic founder animal 

25 can then be used to breed additional animals carrying the transgene. Moreover, transgenic 
animals carrying a transgene-encoding NOVX protein can further be bred to other transgenic 
animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 

30 introduced to thereby alter, e.g. , functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53 and 55), but more preferably, is a 
non-human homologue of a human NOVX gene. For example, a mouse homologue of human 
NOVX gene of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
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39, 41, 43, 45, 47, 49, 51, 53 and 55 can be used to construct a homologous recombination 
vector suitable for altering an endogenous NOVX gene in the mouse genome. In one 
embodiment, the vector is designed such that, upon homologous recombination, the 
endogenous NOVX gene is functionally disrupted (i.e., no longer encodes a functional protein; 
5 also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g, the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 

10 of the NOVX gene is flanked at its 5 f - and 3 f -termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 

15 at the 5 - and 3 -termini) are included in the vector. See, e.g., Thomas, et aL, 1987. Cell 5 1 : 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g. 9 
Li, et aU 1992. Cell 69: 915. 

20 The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 

form aggregation chimeras. See, e.g, Bradley, 1987. In: Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 

25 their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 
Publication Nos.: WO 90/11354; WO 91/01140; WO 92/0968; and WO 93/04169. 

30 In another embodiment, transgenic non-humans animals can be produced that contain 

selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PL For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
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Saccharomyces cerevisiae. See, O'Gorman, et aL, 1991. Science 251:1351-1355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g.> by 
5 mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al. 9 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 

10 growth cycle and enter Go phase. The quiescent cell can then be fused, e.g. y through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring bome of this female foster animal will be a clone of the animal from which the cell 

1 5 (e.g. , the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 

20 administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a phannaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 

25 recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 

30 in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 
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A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (eg., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
5 intradermal, or subcutaneous application can include the following components: a sterile 

diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
10 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 

15 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 

20 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

25 the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

30 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absoiption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
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with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
5 solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 

10 administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 

1 5 troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 

20 methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, eg., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 

25 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 

30 ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g. 9 with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 
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In one embodiment, the active compounds are prepared with earners that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
5 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 

10 according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 

15 each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 

20 the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g. y Chen, et aU 1994. Proc. Natl Acad Sci. USA 91: 3054-3057). 

25 The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

30 The pharmaceutical compositions can be included in a container, pack, or dispenser 

together with instructions for administration. 
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Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein {e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
5 and to modulate NOVX activity, as described further, below, hi addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g. ; diabetes (regulates insulin release); obesity (binds 

10 and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 

15 can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

20 The invention provides a method (also referred to herein as a "screening assay") for 

identifying modulators, i.e., candidate or test compounds or agents (e.g. 9 peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

25 In one embodiment, the invention provides assays for screening candidate or test 

compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 

30 phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
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while the.other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
5 molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
10 for example in: DeWitt, et aL, 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et aL, 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, et aL, 1994. J. Med. Chem. 37: 2678; 
Cho, et aL, 1993. Science 261: 1303; Carrell, et aL, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et aL, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et aL, 1994. J. 
Med. Chem. 37: 1233. 

1 5 Libraries of compounds may be presented in solution (e.g. , Houghten, 1 992. 

Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et aL, 1992. Proc. Natl Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 

20 249: 404-406; Cwirla, et aL, 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 

25 NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 

30 example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
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assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
5 determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 

10 on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
detennining the ability of the NOVX protein to bind to or interact with an NOVX target 

15 molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 

20 NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 

molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 

25 association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by detennining the activity of the 

30 target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g. 9 
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luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
5 determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 

10 compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

15 protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 

20 above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

25 In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 

or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and detennining 
the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises determining the 

30 ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. Ia the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
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such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
5 Isotridecypoly(ethylene glycol ether)n, N-dodecyl— N,N-dimethyl-3-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylanmiiniol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 

1 0 complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 

15 fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 

20 incubated under conditions conducive to complex formation (e.g. 9 at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 

25 activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 

30 (N-hydroxy-succinimide) using techniques well-known within the art (e.g. 9 biotinylation kit, 
Pierce Chemicals, Rockford, HI.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
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the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
5 molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 

1 0 NOVX mRNA or protein in the absence of the candidate compound. The candidate 

compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 

15 expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

20 In yet another aspect of the invention, the NOVX proteins can be used as "bait 

proteins" in a two-hybrid assay or three hybrid assay (see, e.g 9 U.S. Patent No. 5,283,317; 
Zervos, et al. 9 1993. Cell 72: 223-232; Madura, et al. 9 1993. J. Biol Chem. 268: 12046-12054; 
Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, etal., 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 

25 NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 

30 two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
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interact, in vivo, forming anNOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
5 detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

1 0 Portions or fragments of the cDNA sequences identified herein (and the corresponding 

complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (z) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (iii) aid in forensic 

1 5 identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 

20 chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53 and 55, or fragments or derivatives thereof, can be used to map the location of the 
NOVX genes, respectively, on a chromosome. The mapping of the NOVX sequences to 
chromosomes is an important first step in correlating these sequences with genes associated 

25 with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
30 for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment. 
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Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
{e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
5 which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et aL, 
10 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 

15 a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 

20 metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 

25 chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et aL, HUMAN CHROMOSOMES : A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 

30 chromosome or a single site on that chromosome, or panels of reagents can be used for 

marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

239 



WO 02/081510 



PCT/US02/01467 



Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
5 and disease, mapped to the same chromosomal region, can thai be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et a/., 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 

10 observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 

15 sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 

20 one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 

identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 

25 individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5 - and 3-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 

30 DNA sequences due to allelic differences. The sequences of the invention can be used to 

obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
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regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

5 Each of the sequences described herein can, to some degree, be used as a standard 

against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
10 noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53 and 55 are used, a more appropriate number of primers for positive individual 
identification would be 500-2,000. 

Predictive Medicine 

1 5 The invention also pertpins to the field of predictive medicine in which diagnostic 

assays, prognostic assays, phannacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 

20 blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 

25 and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 

30 biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 
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Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g, drugs) for therapeutic or 
5 prophylactic treatment of an individual based on the genotype of the individual (e.g. , the 

genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 
10 These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid {e.g., 

15 mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 

detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 

20 43, 45, 47, 49, 51, 53 and 55, or a portion thereof, such as an oligonucleotide of at least 15, 30, 
50, 100, 250 or 500 nucleotides in length and sufficient to specifically hybridize under 
stringent conditions to NOVX mRNA or genomic DNA. Other suitable probes for use in the 
diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

25 protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab f )2) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (z.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 

30 reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
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biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
5 hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 

10 can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 

1 5 peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 

20 the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 

25 of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
30 subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
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Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid (e.g. y niRNA, genomic 
5 DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g. 9 serum), 
cell sample, or tissue. 

10 Furthermore, the prognostic assays described herein can be used to determine whether 

a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 

1 5 Thus, the invention provides methods for detennining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 

20 activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 

25 genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; (it) an addition of one or more nucleotides to an 
NOVX gene; (m) a substitution of one or more nucleotides of an NOVX gene, (zv) a 

30 chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (W) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (viz) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (vzzz) a non-wild-type level of an NOVX 
protein, (pc) allelic loss of an NOVX gene, and (x) inappropriate post-translational 
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modification of an NO VX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
5 used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) {see, e.g. 9 U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et al 9 1988. Science 241: 1077-1080; andNakazawa, et al 9 1994. Proc. Natl 

1 0 Acad. Set USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al 9 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 

1 5 under conditions such that hybridization and amplification of the NOVX gene (if present) 

occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

20 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, et al 9 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al. 9 1989. Proc. Natl. Acad. Sci. USA 86: 1 173-1 177); Qp Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 

25 those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 

30 endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 
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In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g, DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al. 9 1996. Human 
Mutation 7: 244-255; Kozal, et al 9 1996. Nat. Med. 2: 753-759. For example, genetic 
5 mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et a/., supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 

1 0 hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

15 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 

20 can be utilized when performing the diagnostic assays (see, e.g., Naeve, et al 9 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et al. 9 1996. Adv. Chromatography 36: 
127-162; and Griffin, et al 9 1993. Appl. Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 

25 protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNA heteroduplexes. See, e.g., Myers, et al. 9 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 

30 treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
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and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. Natl Acad. Sci. USA 85: 
4397; Saleeba, et aL, 1992. Methods EnzymoL 217: 286-295. In an embodiment, the control 
5 DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 

10 cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et al 9 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 

15 detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, etal, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 

20 1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl 9: 73-79. 

Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 

25 probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. 
Trends Genet. 7: 5. 

30 In yet another embodiment, the movement of mutant or wild-type fragments in 

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
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DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
5 to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al. 9 1986. Nature 324: 163; 
Saiki, et al., 1989. Proc. Natl. Acad Sci. USA 86: 6230. Such allele specific oligonucleotides 
10 are hybridized to PCR amplified target DNA or a number of different mutations when the 

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 

15 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et ah, 
1989, Nucl Acids Res. 17: 2437-2448) or at the extreme 3 f -terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). hi addition it may be desirable to introduce a novel 

20 restriction site in the region of the mutation to create cleavage-based detection. See, e.g, 
Gasparini, et al, 1992. Mol Cell Probes 6:1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3 f -terminus of the 5' sequence, making it possible to detect the presence of 

25 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 

30 gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 
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Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g, NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
5 disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 

10 treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 

15 selection of effective agents (e.g, drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 

20 prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g, Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 

25 differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

30 clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 

sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

determinant of both the intensity and duration of drug action. The discovery of genetic 

polymorphisms of drug metabolizing enzymes (e.g, N-acetyltransferase 2 (NAT 2) and 
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cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms aire 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents drugs, compounds) on the expression or 
activity of NOVX (e.g. 9 the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
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clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
5 in cells by treatment with an agent (eJg. , compound, drug or small molecule) that modulates 
NOVX activity (e.g. 9 identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene 

10 expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 

herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. Li this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 

1 5 and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (eg., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (i) obtaining a pre-administration 

20 sample from a subject prior to administration of the agent; (n) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (iii) obtaining 
one or more post-administration samples from the subject; (zv) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 

25 protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vz) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e. 9 to increase the effectiveness of the agent, Alternatively, decreased 

30 administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 
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Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
5 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
10 idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 
These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

15 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e. 9 reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 

20 derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (iii) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endogenous function of an aforementioned peptide by homologous recombination 

25 (see, e.g. p Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 

agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 

30 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
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utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
5 RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
1 0 situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 

15 risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 

20 aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

Therapeutic Methods 

25 Another aspect of the invention pertains to methods of modulating NOVX expression 

or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturaUy-occurring cognate 

30 ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
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NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g. 9 by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 

5 afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 

10 nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in stations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
15 cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 

20 indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 

25 monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 

testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
30 prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
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disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 
5 By way of non-limiting example, the compositions of the invention will have efficacy for 

treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

1 0 Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 

invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 

1 5 immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

Examples 

20 Example 1 : Identification of NOVX Nucleic Acids 

TblastN using CuraGen Corporation's sequence file for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
from the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were further 
25 selected and refined by means of similarity determination using multiple BLAST (for 

example, tBlastN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
30 full-length protein. 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
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sequence available for the reverse primer. PCR primer sequences were used for obtaining 
different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or highly selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached. Such primers were designed based on in silico predictions for the full length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences from other 
species. These primers were then employed in PCR amplification based on the following pool 
of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, 
cloned and sequenced to high redundancy. The PCR product derived from exon linking was 
cloned into the pCR2. 1 vector from Invitrogen. Theresulting bacterial clone has an insert 
covering the entire open reading frame cloned into the pCR2.1 vector. The resulting sequences 
from all clones were assembled with themselves, with other fragments in CuraGen 
Corporation's database and with public ESTs. Fragments and ESTs were included as 
components for an assembly when the extent of their identity with another component of the 
assembly was at least 95% over 50 bp. In addition, sequence traces were evaluated manually 
and edited for corrections if appropriate. These procedures provide the sequence reported 
herein. 

Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
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ff cSNP u to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

5 nucleotide, relative to a reference allele, hi this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 

10 region of a gene, or in an intron within a gene, do not result in changes in any amino acid 

sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 

15 extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 

20 coding regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
25 overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
similarity or exon prediction that had been included in the original predicted sequence. The 
sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
30 SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 

SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures described above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
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bases in the original fragments or from discrepancies between predicted exon junctions, EST 
locations and regions of sequence similarity, to derive the final sequence disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence (Alderborn et aL, Determination of 
5 Single Nucleotide Polymorphisms by Real-time Pyrophosphate DNA Sequencing. Genome 
Research. 10 (8) 12494265, 2000). 

Example 3. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
10 containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an AM PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
15 tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from 
autoimmune diseases), Panel CNSD.01 (containing central nervous system samples from 
20 normal and diseased brains) and CNS_neurodegenerationjpanel (containing samples from 
normal and Alzheimer's diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
25 indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
30 was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 

Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
the manufacturer's instructions. 
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In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 |ig of 
total RNA were performed in a volume of 20 |il and incubated for 60 minutes at 42°C. This 
5 reaction can be scaled up to 50 jig of total RNA in a final volume of 100 \xl sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
10 Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal 
Tm = 59°C, maximum primer difference = 2°C, probe does not have 5'G, probe Tm must be 
15 10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 
by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 
reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

20 PCR conditions: When working with RNA samples, normalized RNA from each tissue 

and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 

25 TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48°C for 30 
minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 
95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 

30 RNA concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 
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When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
5 amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 
60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 

1 0 samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 

15 Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 

20 lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 

ca. = carcinoma, 
25 * = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 
30 pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

General screening panel_vl.4 
35 The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 

control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
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broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
5 Cell lines used in Panel 1 .4 are widely available through the American Type Culture 

Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1.4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
10 skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

15 Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 

20 human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted ft NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 

25 histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 

30 autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

Panel 3D 
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The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall 
5 into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 

prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 
and CNS cancer cell lines. In addition, there are two independent samples of cerebellum. 
These cells are all cultured under standard recommended conditions and RNA extracted using 
10 the standard procedures. The cell lines in panel 3D and 1 .3D are of the most common cell lines 
used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 

15 lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 

20 obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkers ville, MD) and 

25 grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF 
alpha at approximately 5-10ng/ml, IFN gamma at approximately 20-50ng/ml, IL-4 at 
approximately 5-10ng/ml, IL-9 at approximately 5-10ng/ml, EL- 13 at approximately 5- 

30 lOng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 
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Mononuclear cells ware prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), lOOuM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 
ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10^ (Gibco), and lOmM Hepes 
5 (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA 
and l-2(ig/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml and DL-18 at 5- 
lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 
5% FCS (Hyclone), lOO^iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO~ 5 M (Gibco), and lOmM Hepes (Gibco) with PHA 

10 (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5|ig/ml. Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood from two donors, isolating the mononuclear cells using Ficoll 
and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), ImM 

15 sodium pyruvate (Gibco), mercaptoethanol (5.5xlO" 5 M) (Gibco), and lOmM Hepes (Gibco). 
The MLR was cultured and samples taken at various time points ranging from 1-7 days for 
RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 

20 Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), lOO^M non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), lOOfiM non essential amino acids (Gibco), ImM 

25 sodium pyruvate (Gibco), mercaptoethanol S.SxlO'^M (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/mL Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
lOOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Phanningen) at lOjig/ml for 6 and 12-14 hours. 

30 CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 

mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD 14 and CD 19 
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cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
placed in DMEM 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM 
5 sodium pyruvate (Gibco), mercaptoethanol 5.5x10'^ (Gibco), and lOmM Hepes (Gibco) and 
plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated overnight 
with O.S^ig/ml anti-CD28 (Phanningen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 
and 24 hours, the cells were harvested for RNA preparation. To prepare chronically activated 
CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days on anti-CD28 and 

10 anti-CD3 coated plates and then harvested the cells and expanded them in DMEM 5% FCS 
(Hyclone), lOOjaM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco) and EL-2. The expanded CD8 
cells were then activated again with plate bound anti-CD3 and anti-CD28 for 4 days and 
expanded as before. RNA was isolated 6 and 24 hours after the second activation and after 4 

15 days of the second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS 
(Hyclone), lOOfiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco) and IL-2 for 4-6 days before 
RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
20 dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^iM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM 
Hepes (Gibco). To activate the cells, we used PWM at 5|ng/ml or anti-CD40 (Phanningen) at 
approximately 1 O^g/ml and IL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 
25 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with lO^ig/ml anti-CD28 (Phanningen) and 2ng/ml OKT3 (ATCC), and 
then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M 
30 non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (l^g/ml) 
were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (l(ig/ml) were used to 
direct to Th2 and IL- 10 at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
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Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), 100|aM non essential amino acids (Gibco), lmM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
5 with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L 
(lug/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 
washed and then expanded again with BL-2 for 4-7 days. Activated Thl and Th2 lymphocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared from primary 
and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
10 activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in O.lmM dbcAMP at SxlO^ells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 

15 5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), lOO^M non essential amino acids 
(Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5x10"^ (Gibco), lOmM Hepes 
(Gibco). RNA was either prepared from resting cells or cells activated with PMA at lOng/ml 
and ionomycin at l|ig/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 

20 epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 

DMEM 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), lmM sodium pyruvate 
(Gibco), mercaptoethanol 5.5x10^ (Gibco), and lOmM Hepes (Gibco). CCD1106 cells were 
activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and lng/ml IL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml 

25 IL-4, 5ng/ml IL-9, 5ng/ml EL-13 and 25ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
30 aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 

isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at 
9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300jil of RNAse-free water and 35^1 buffer (Promega) 5^1 DTT, 7^1 RNAsin 



WO 02/081510 



PCTAJS02/01467 



and 8jil DNAse were added. The tube was incubated at 37°C for 30 minutes to remove 
contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated with 
1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down 
and placed in RNAse free water. RNA was stored at -80°C. 

5 AI_comprehensive panel_vl.O 

The plates for AI_comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
10 tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue 
samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis 
15 joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were 
20 isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
25 phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
30 cigarette-linked emphysema and to avoid those patients with alpha-1 anti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
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could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl .0 panel, 
the following abbreviations are used: 

AI = Autoimmunity 

Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 

OA = Osteoarthritis 

(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample sample (<1 cc) of the exposed metabolic tissues during 
the closure of each surgical level. The biopsy material was rinsed in sterile saline, blotted and 
fast frozen within 5 minutes from the time of removal. The tissue was then flash frozen in 
liquid nitrogen and stored, individually, in sterile screw-top tubes and kept on dry ice for 
shipment to or to be picked up by CuraGen. The metabolic tissues of interest include uterine 
wall (smooth muscle), visceral adipose, skeletal muscle (rectus) and subcutaneous adipose. 
Patient descriptions are as follows: 



Patient 2 
Patient 7-9 
Patient 10 
Patient 11 
Patient 12 



Diabetic Hispanic, overweight, not on insulin 
Nondiabetic Caucasian and obese (BMI>30) 
Diabetic Hispanic, overweight, on insulin 
Nondiabetic African American and overweight 
Diabetic Hispanic on insulin 
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Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an outside 
source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK = Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
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All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
5 disease, Progressive Supemuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
10 neurodegeneration in the globus palladus, thus this region is impossible to obtain from 

confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

15 In the labels employed to identify tissues in the CNS panel, the following abbreviations 

are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
20 Temp Pole = Temporal pole 

Cing Gyr = Cingulate gyrus 
B A 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

25 The plates for Panel CNS_Neurodegena:ation_Vl .0 include two control wells and 47 

test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 

30 neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 

Alzheimer's disease (AD) patients, and eight brains from tf Nonnal controls" who showed no 

evidence of dementia prior to death. The eight normal control brains are divided into two 
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categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
5 hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
10 occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNSJteurodegeneration_V 1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
15 upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
20 Inf Temporal Ctx = Inferior Temporal Cortex 

A. NOV3 (NOV3a and NOV3b): B7-H2 

Expression of the NOV3 gene (CG55790-03 and CG55790-04) was assessed using the 
primer-probe sets Ag2589, Ag2621 and Ag2915, described in Tables 19, 20 and 21. Results of 
25 the RT-PCR runs are shown in Tables 22, 23, 24 and 25. 



Table 19 . Probe Name Ag2589 



Primers 


Sequences 


Length 


Start Position 


SEQ ID NO: 


Forward 


S-gagctcaccttcacgtgtacat-S 1 


22 


458 


174 [ 


Probe 


TET-S'-ctaccccaggcccaacgtgtactg-S'-TAMRA 


24 


490 


175 


Reverse 


S'-gctgttgtccgtcttattgatc-S 1 


22 


514 J 


I 176 


Table 20. Probe Name Ag2621 


Primers 


Sequences 


Length 


Start Position 


SEQ ID NO: 


Forward 


5 ! -gagctcaccttcacgtgtacat-3' 


22 


458 


177 


Probe 


TET-S'-ctaccccaggcccaacgtgtactg-S^TAMRA 


24 


490 


178 


Reverse 


5 , -gctgttgtccgtcttattgatc-3 , 


22 


514 


179 
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Table 21 . Probe Name Ag2915 





sequences 


T ATI rr^Vi 

x^engui 


oiarx x os in on 


ijlLy JUL/ 111/* 


Forward 


5 -gagctcaccttcacgtgtacat-3 1 


22 


458 


180 


Probe 


TCT-S'-ctecxccaggcccaacgtgtactg^l-TAMRA 


24 


490 


181 


Reverse 


5 ! -gctgttgtccgtcttattgatc-3' 


22 


514 


182 



Table 22 . CNS_neurodegeneratioii_vl.O 



Tissue ! 
Name 


ReL j 
Exp.(%) 
AgZ5o9, 
Run 
208776915; 


ReL 
Exp.(%) 
Ag2621, 

Run 
208393684 


ReL 
Exp.(%) 
Ag2915, 
Run 
209735956 


Tissue ] 
Name ! 


ReL 
Exp.(%) 

Run 
208776915 


ReL i 
Exp.(%) j 

AgZoZl, 

Run 
208393684 


ReL 
Exp.(%) 

Run 

209735956 


ADl 
Hippo 


10.2 


10.3 


16.3 


Control 
(Path) 3 
Temporal 
Ctx 


1.9 


1.4 


1.8 


AD 2 
Hippo 


17.2 


13.9 


17.4 


Control 
(Path)4 
Temporal 
Ctx 


10.2 


8.5 


11.7 


AD 3 
Hippo 


6.9 


4.3 


5.9 


ADl 
Occipital | 
Ctx 


9.9 


6.3 


11.1 


AD 4 
Hippo 


5.3 


3.2 


6.6 


AD2 

Occipital 

Ctx 

VIA 

(Missing) 


0.0 


0.4 


0.0 


AD 5 
Hippo 


33.0 ! 


27.0 


40 6 


AD 3 

(DcciTiital 

Ctx 


4 5 


3.8 i 


5 9 


AD 6 
Hippo 


60.7 


.49.0 


59.5 


AD4 
Occinital 

Ctx 


14.5 


10.8 


14.1 


Control 2 ' 
Hippo 


27.5 


17.4. 


25.0 


AD 5 
Occinit&l 

Ctx 


21 0 


16.7 


21.3 


Control 4 
Hippo { 


11.3 


8.4 


10.2 


AD 6 

Occipital 

Ctx 


18.9 


15.5 


21.0 


Control 
(Path) 3 
Hippo i 


4.0 


3.4 


4.1 


Control 1 
Occipital 
Ctx 


3.5 


2.4 


2.7 


ADl 

Temporal 

Ctx 


15.8 


12.9 


15.7 


Control 2 
Occipital 
Ctx 


24.8 


25.5 


36.9 


AD2 
Temporal 


16.8 


13.9 


22.5 


Control 3 
Occipital 


9.0 j 


5.8 


9.0 
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Ctx 








] ... .; 






AD 3 

Temporal 

Ctx 


5.1 


3.9 


3.5 


Control 4 
Occipital 
Ctx 


5.1 


5.6 


7.1 


AD 4 

Temporal 

Ctx 


13.3 


12.0 


18.4 


Control 
(Path)l 
Occipital 
Ctx 


53.6 


42.3 


56.6 


AD 5 Inf 

iU./ *s I.I I 1 

Temporal 
Ctx 


66.9 


59.5 


84.7 


Control ! 
(Path) 2 
Occipital 
Ctx 


7.8 


6.3 


11.2 


AD 5 Suo 
Temporal 
Ctx 


35.8 


30.8 


43.2 


Control I 
(Path) 3 
Occipital 
Ctx 


2.3 


2.7 


2.2 


AD 6 Inf 
Temporal 
Ctx 


100.0 ; 


100.0 


100.0 


Control 
(Path) 4 
Occipital 
Ctx 


9.9 


8.1 


9.9 


AD 6 Sup 
Temporal 
Ctx 


50.3 


35.6 


52.1 


Control 1 

Parietal 

Ctx 


7.5 


6.2 


6.7 


Control 1 
Temporal 
Ctx 


4.0 


2.4 


3.8 


Control 2 

Parietal 

Ctx 


31.4 


22.2 


30.1 


Control 2 
Temporal 
Ctx 


20.6 


18.2 


7.5 


Control 3 

Parietal 

Ctx 


11.4 


8.9 


13.6 


Control 3 
Temporal 
Ctx 


8.3 


5.8 


7.7 


Control 
(Path)l 
Parietal 
Ctx 


29.1 


23.5 


29.1 


Control 3 
Temporal 
Ctx 


5.1 


4.2 


9.2 


Control 
(Path) 2 
Parietal 
Ctx 


11.6 


9.6 


17.6 


Control 
(Path)l 
Temporal 
Ctx 


25.5 


17.6 


26.4 


Control 
(Path) 3 
Parietal 
Ctx 


2.9 


1.9 


1.8 


Control 
(Path) 2 
Temporal 
Ctx 


13.0 


11.5 


12.6 


Control 
(Path) 4 
Parietal 
Ctx 


18.6 


16.3 


18.8 



Table 23 . Panel 1.3D 
Tissue Name | Rel. j 



Rel. | Rel. | Tissue j Rel. j Rel. | Rel 
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Exp.(%) ! 
Ag2S89, 

Run 
167660070 


Exp.(%) 
Ag2621, 

Run 
167644903; 


Exp.(%) 
Ag2915, 

Run 
167646705 


Name 


Exp.(%) 
Ag2589, 

Run 
167660070 


Exp.(%) 
Ag2621, 

Run 
167644903 


Exp.(« 
Ag29] 
Rui 
167646 


Liver 1 

* • 
adenocarcinoma 


23.8 j 


17.6 


22.8 


Kidney 
(fetal) 


100.0 | 


100.0 


85.S 


Pancreas 


0.8 


1.6 


2.3 


Renal ca. ! 
786-0 


27.4 


28.3 


33.2 


Pancreatic ca. 
CAP AN 2 


2.6 


0.5 


1.0 ! 


Renal ca. 

A a no 

A498 


19.3 


21.5 


21.8 


Adrenal gland 


3.7 ! 


3.2 


1.9 


Renal ca. 
RXF393 


50.0 


55.9 


48.e 


Thyroid 


4.2 


5.3 


3.3 


Renal ca. 
ACHN 


8.7 


7.6 


9.2 


Salivary gland 


6.3 


4.0 


4.2 


Renal ca. 
UO-31 


3.3 


4.2 


4.2 


Pituitary gland 


2.0 


2.0 


1.4 


Renal ca. 


18.0 


13.7 1 


15.f 


Brain (fetal) 


4.6 i 


6.0 


3.3 


Liver 


5.6 


4.4 


8.0 


Brain (whole) 


90.8 


90.8 


77.4 I 


Liver (fetal) 


1.9 


5.6 


2.6 


Brain (amygdala) 


34.9 


31.4 


34.4 


Liver ca. 

(hepatoblast) 

HepG2 


10.8 


8.7 


9.6. 


Brain 

(cerebellum) 


21.6 


18.6 


20.7 


Lung 


12.8 


13.9 


17.C 


Brain 

(hippocampus) 


39.2 


29.9 


27.7 


Lung (fetal) 


13.3 


6.8 


5.0 


Brain (substantia 
nigra) 


86.5 


60.7 


67.8 


Lung ca. 
(small cell) 
LX-1 


9.0 


6.1 


9.6 


Brain (thalamus) 


89.5 


49.7 


59.0 


Limg ca. 
(small cell) 
NCI-H69 


1.5 


1.0 


0.5 


Cerebral Cortex 


46.3 


33.2 


38.4 


Lung ca. 
(s.cell var.) 
SHP-77 


0.0 


0.0 


0.5 


Spinal cord 


29.9 


20.2 


31.0 


Lung ca. 
(large 
cell)NCI- 
H460 


0.6 


0.0 


0.7 


glio/astro U87- 
MG 


18.7 


13.3 


18.9 


Lungca. 
(non-sm. 
cell)A549 


4.0 


4.0 


5.7 


glio/astro U-l 18- 
MG 


0.6 


1.6 


1.6 


Lung ca. 

(non-s.cell) 

NCI-H23 


8.4 


6.6 


7.8 
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astrocytoma 
SW1783 


1.5 


1.0 


0.3 


Lungca. 

(non-s.cell) 

HOP-62 


1.5 


2.4 


3.3 


Neuro*; met SK- 
N-AS 


0.0 1 


0.0 


0.0 


Lungca. j 

(non-s.cl) 

NCI-H522 


13.4 


12.3 


12.1 


astrocytoma SF- 
539 " 


28.9 j 


15.3 ! 


21.8 


Lungca. 
(squam.) 
SW900 


5.9 


5.8 


4.6 


astrocytoma 
SNB-75 


10.7 ; 


5.4 j 


5.5 


Lungca. 
(squam.) 
NCI-H596 


0.0 


0.4 


1.1 


glioma SNB-1 9 


2.4 | 


1.7 


3.6 j 


Mammary 
gland 


32.1 


26.2 


32.: 


glioma U251 


10.0 


7.1 


5.0 


Breast ca.* 

(pl.ef)MCF- 

7 


76.3 


79.0 


100. 


glioma SF-295 


24.1 


17.1 


25.5 


Breast ca.* 
(pl.ef) 
MDA-MB- 
231 


6.2 


6.7 


6.5 


Heart (fetal) 


29.3 

— .^,,-1- 1 


24.5 


31.4 


Breast ca.* 
(pl.ef) T47D 


35.8 


31.9 


37.< 


Heart 


12.8 | 


8.5 


12.2 


Breast ca. 
BT-549 


9.1 


6.3 


6.2 


Skeletal muscle 
(fetal) 


30.6 ! 


34.9 


36.1 


Breast ca. 
MDA-N 


2.9 


4.3 


6.5 


Skeletal muscle 


3.1 


4.4 


3.2 


Ovary 


5.0 


6.3 


6.3 


Bone marrow 


3.3 


3.5 


3.6 


Ovarian ca. 
OVCAR-3 


26.2 


31.6 


41.: 


Thymus 


10.2 


11.1 


11.3 


Ovarian ca. 
OVCAR-4 . 


23.8 


11.5 


20.: 


Spleen 


11.2 


10.7 


15.3 


Ovarian ca. 
OVCAR-5 


20.7 


17.6 


14/ 


Lymph node 


27.0 


29.5 


28.7 


Ovarian ca. 
OVCAR-8 


2.5 


2.7 


1.3 


Colorectal 


9.5 


8.1 


7.5 


Ovarian ca 
IGROV-1 


10.7 


8.1 


9.9 


Stomach 


9.5 


8.2 


9.7 


Ovarian ca.* 
(ascites) SK- 

UV-J 


16.7 


12.0 


10.' 


Small intestine 


6.8 


4.6 


5.7 


Uterus 


2.4 


4.2 


4.1 


Colon ca. SW480 


. - 7 -3 _ 


6.3 


7.9 


Placenta 


1.8 


1.5 


1.4 


Colon ca.* 

SW620(SW480 

met) 


12.2 


26.4 


19.2 


Prostate 


4.6 


2.9 


3.8 
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Colon ca. HT29 


5.2 


4.2 


4.3 


Prostate ca.* 

(bone 

met)PC-3 


19.9 


17.2 


19.: 


Colon ca.HCT- 
116 


12.2 


14.7 


14.2 


Testis 


3.0 


1.0 


1.9 


Colon ca. CaCo- 
2 


30.8 


28.5 


29.7 


Melanoma 
Hs688(A).T 


0.0 


0.0 


O.C 


Colon ca. 
tissue(OD03866) 


17.3 


24.3 


19.3 


Melanoma* I 
(met) 

TT /"fin /T%\ rp 

Hs688(B).T 


0.0 


0.0 


O.C 


Colon ca. HCC- 
2998 


30.8 


31.9 


35.8 


Melanoma 
UACC-62 


1.0 


3.6 


3.8 


Gastric ca.* 
(liver met) NCI- 
N87 


6.1 


7.4 


6.2 


Melanoma 
M14 


0.0 

■ - - -J 


0.0 


0.0 


Bladder 


14.3 


9.7 


15.7 


Melanoma 
LOXIMVI 


0.0 


0.0 


O.O 


Iracnea 


3.0 


2.3 


2.3 


Melanoma* 
(met) i>K- 
MEL-5 


1 1 


Z.Z 


O A 
LA 


Kidney 


24.0 


23.2 


2L9 


Adipose 


32.8 


29.9 


31.' 



Table 24. Panel 2.2 



Tissue Name 


Rel. Exp.(%) 
Ag2621, Run 
175063689 


Tissue Name 


Rel. Exp.(%) 
Ag2621, Run 
175063689 


Normal Colon 


6.5 


Kidney Margin 
(OD04348) 


100.0 


Colon cancer 
(OD06064) 


8.7 


Kidney malignant 
cancer (OD06204B) 


12.3 


Colon Margin 
(OD06064) 


6.9 


Kidney normal adjacent 
tissue (OD06204E) 


18.9 


Colon cancer 
(OD06159) 


2.1 


Kidney Cancer 
(OD04450-01) 


6.7 


Colon Margin 
(OD06159) 


5.9 


Kidney Margin 
(OD04450-03) 


12.9 


Colon cancer 
(OD06297-04) 


3.1 


Kidney Cancer 8120613 


5.8 


Colon Margin 
(OD06297-015) 


9.7 


Kidney Margin 
8120614 


32.8 


CC Gr.2 ascend colon 
(OD03921) 


10.8 


Kidney Cancer 9010320 1 


13.8 


CC Margin (OD03921) 


4.1 


Kidney Margin 
9010321 


14.9 


Colon cancer metastasis 
(OD06104) 


6.6 


Kidney Cancer 8120607 


16.7 
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Lung Margin 
(OD06104) 


6.0 


Kidney Margin 
8120608 


10.4 


Colon mets to lung 
(OD04451-01) 


9.9 


Normal Uterus 


9.0 


Lung Margin | 
(OD04451-02) 


5.6 


Uterine Cancer 06401 1 


4.7 


Normal Prostate 


4.7 


Normal Thyroid 


0.7 


Prostate Cancer 
(OD04410) : 


2.1 


Thyroid Cancer 064010 


10.1 


Prostate Margin 
(OD04410) 


4.5 


Thyroid Cancer 
A302152 


3.9 


Normal Ovary 


2.5 


Thyroid Margin 
A302153 


1.2 


Ovarian cancer 
(OD06283-03) 


19.3 


Normal Breast 


10.9 


Ovarian Margin 
(OD06283-07) 


7.6 


Breast Cancer 
(OD04566) 


9.5 


Ovanan Cancer 064008 


5.6 


Breast Cancer 1024 


28.3 


Ovarian cancer 
(OD06145) 


6.5 


Breast Cancer 
(OD04590-01) 


32.3 


Ovarian Margin 
(OD06145) 


11.7 


Breast Cancer Mets 
(OD04590-03) 


13.6 j 


Ovarian cancer 
(OD06455-03) 


4.1 


Breast Cancer 
Metastasis (OD04655- 
05) 


12.9 


Ovanan Margin 
(OD06455-07) 


5.6 


Breast Cancer 064006 


12.9 


XT IT 

Normal Lung 


14.6 


Breast Cancer 9100266 


5.8 


Invasive poor diff. lung 
adeno (ODO4945-01 


3.8 


Breast Margin 9100265 


7.8 


Lung Margin 
(ODO4945-03) 


6.3 


Breast Cancer A209073 


4.7 


Lung Malignant Cancer 
(OD03126) 


4.2 


Breast Margin 
A2090734 


23.3 


Lung Margin 
(OD03126) 


6.7 


Breast cancer 
(OD06083) 


23.5 


Lung Cancer 
(OD05014A) 


5.9 


Breast cancer node 
metastasis (OD06083) 


15.8 


Lung Margin 
(OD05014B) 


8.5 


Normal Liver 


23.2 


Lung cancer (OD06081) 


5.5 


Liver Cancer 1026 


5.6 


Lung Margin 
(UDUoUolJ 


3.5 


Liver Cancer 1025 


13.6 


Lung Cancer 
(OD04237-01) 


3.0 


Liver Cancer 6004-T 


19.1 
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Lung Margin 
(OD04237-02) 


17.4 


Liver Tissue 6004-N 


1.4 


Ocular Melanoma 
Metastasis 


3.2 


Liver Cancer 6005-T 


19.2 


Ocular Melanoma 
Margin (Liver) 


9.7 


Liver Tissue 6005-N 


18.3 


Melanoma Metastasis 


1.4 


Liver Cancer 064003 


2.2 


Melanoma Margin 
(Lung) 


5.3 


Normal Bladder 


16.2 


Normal Kidney 


10.6 


Bladder Cancer 1023 


8.2 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


45.7 


Bladder Cancer 
A302173 


27.4 


Kidney Margin 
(OD04338) 


10.6 


Normal Stomach 


18.4 


Kidney Ca Nuclear 
grade 1/2 (OD04339) 


33.2 


Gastric Cancer 9060397 


17.0 


Kidney Margin 
(OD04339) 


23.0 


Stomach Margin 
9060396 


7.5 


Kidney Ca, Clear cell 
type (OD04340) 


47.3 


Gastric Cancer 9060395 


5.7 


Kidney Margin 
(OD04340) 


14.7 


Stomach Margin 
9060394 


13.6 


Kidney Ca, Nuclear 
grade3(OD04348) 


6.0 


Gastric Cancer 064005 


ll.3 



Table 25. Panel 4D 



Tissue Name 


Rel. Exp.(%) j 
Ag2589, Run 
164289988 


Rel. Exp.(%) 
Ag2589, Run 
164347841 


Rel.Exp.(%) j 
Ag2621,Run j 
164299478 S 


Rel. Exp.(%) 
Ag2915, Run 
164403111 


Secondary Thl act 


1.7 


1.7 


2.1 


2.0 


Secondary Th2 act 


2.4 


2.4 


2.0 


1.7 


Secondary Trl act 


2.3 


2.3 


3.0 


2.1 


Secondary Thl rest 


0.4 


0.4 


0.5 


0.6 


Secondary Th2 rest 


0.6 


0.6 _j 


1.1 


0.5 


Secondary Trl rest 


1.1 


1.1 


1.8 


0.9 


Primary Thl act 


2.0 


2.0 


3.1 


2.0 


Primary Th2 act 


3.0 


3.0 


4.6 


3.8 


Primary Trl act 


3.1 j 


3.1 


6.2 


4.2 


Primary Thl rest 


2.8 


2.8 


6.0 


4.0 


Primary Th2 rest 


1.6 


1.6 


3.8 


1.8 


Primary Trl rest 


2.0 


2.0 


2.6 


2.4 


CD45RACD4 
lymphocyte act 


1.8 


1.8 


1.7 


1.7 


CD45RO CD4 
lymphocyte act 


3.4 


3.4 


1.9 


2.2 
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CD8 lymphocyte act < 


1.1 ; 


1.1 


0.8 


1 

1.4 


Secondary CD8 
lymphocyte rest 


1.8 


1.8 


2.2 


1.9 


Secondary CD8 
lymphocyte act 


1.3 


1.3 


0.8 


1.2 


CD4 lymphocyte none 


1.2 


1.2 


1 y 

1.6 


1 o 

1.2 


2ry Thl/Th2/Trl_anti- 

PHQ^ PW1 1 


1.9 


1.9 


1.9 


1.1 


JLltVJS- L/Cllo I Col 


19 9 


19 9 


O.J 


fs 7 


LAK cells BL-2 • 


1.4 


1.4 


l.l 


0.7 


T A ~TT 11 TT 1 TT 1 r-\ 

LAK cells DL-2+IL-12 


1.7 


1.7 ! 


2.3 


1.2 


T A TJ" 1 1 TT ^ I 1 M TV T 

LAK cells EL-2+IFN 
gamma 


2.7 1 


2.7 


3.1 


3.0 


LAKcellsIL-2+IL-18 


2.6 


2.6 


3.2 


2.2 


LAK cells 

ir lYLfV lonoiuy um 


4.1 


4.1 


3.6 


3.9 


iNJV v^ciis mj-jl rest 


u.o 


v.O 


n r 

V/.O 


u.o 


jl wo w ay ivu-jv j uay 




Q 9 


Q S 

j*. j 


R R 
o.o 


i wo w ay iVLLrJtv d aay 


3 Q 


1 Q 


A A 


9 5 
Z.J 


Txx/n "\A7a\r AyfT P 7 /1o\/ 

x wo w ay ivJLL/Xv / aay 


1 £ 

l.O 


1 £ 
l.O 


l.O 


1 1 

1 . 1 


irijivi^ resi 


O.o 


O.o 


^ 7 

J. / 


A f% 


STDlyLKs JT VY 1VJL 


A 3 


a 3 

*T.J 


^ R 
J.O 




PBMC PHA-L 


2.2 


2.2 


2.0 


2.5 


Ramos (B cell) none 


13.8 


13.8 


19.2 


15.2 


Ramos (B cell) 
ionomycin 


22.7 


22.7 . 


30.6 


26.2 


B lymphocytes PWM 


10.9 


10.9 


18.7 


11.3 


T^ 1 1 _* \ j| AT 

B lymphocytes CD40L 
andIL-4 


14.6 


14.6 


26.8 


20.2 


EOL-l dbcAMP 


23.7 


23.7 


26.8 


25.3 


EOL-l dbcAMP 
Jriviivionomycm 


100.0 


100.0 


100.0 


100.0 


Dendritic cells none 


12.9 


12.9 


9.9 


8.6 


Dendntic cells LPS 


19.2 


19.2 


23.3 


17.3 


Dendntic cells anti- 


16.4 


16.4 


17.1 


11.7 


A/i Tr4-£»c roof 
IVlOIlOCyiCd IwSL 






A S 


a n 


iviuiiuoyit/o ltj 


11^ 


11^ 
l l. j 


19 9 


119 
1 l.Z 


iviacropnages rest 


6 9 
o.z 


fi 9 
O.Z 


10^ 


7 Q 


iviacropnages j-dro 


1Z.U 


19 n 


1^7 
1 J. / 


1^ £ 
1 J.O 


HTJVFP none 


1 8 

l.O 


1 8 


9 1 


1 1 

X • 1 


HUVEC starved 


3.1 


3.1 


4.3 


3.9 


HUVEC IL-lbeta 


6.2 


6.2 


9.6 


7.6 
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HUVEC IFN gamma ! 


2.4 


2.4 




1 o 

1.8 


2.0 


HUVEC TNF alpha + | 
IFN gamma 


22.1 


22.1 ! 


26.1 


20.7 


HUVEC TNF alpha + 
IL4 | 


28.7 


28.7 


20.2 1 


19.2 


TTT TT nnAt TT 1 4 

HUVEC EL-11 


1 o 

1.8 


1 o 

1.8 


1 1 

1.1 


1.3 


Lung Microvascular EC 
none 


2.0 


2.0 


2.8 


2.2 


Lung Microvascular EC 

rTTV Tit 44 TT 4 1 i 

TNFalpha + DL-lbeta 


54.3 


54.3 


56.6 


48.3 


Microvascular Dermal 
EC none 


1.5 


1.5 


1.0 


1.3 


Microsvasular Dermal 
EC TNFalpha + IL- 
lbeta 


47.3 


47.3 


61.6 


48.6 


Bronchial epithelium 
TNFalpha + ILlbeta 


3.2 


3.2 


4.7 


3.1 


Small airway epithelium 
none 


0.4 


0.4 


0.9 


0.8 


Small airway epithelium 

t ■ I'V TT^ 11 TT 11a 

TNFalpha + IL-lbeta 


3.7 


3.7 


5.4 


5.6 


Coronery artery SMC 
rest 


0.3 


0.3 


0.5 


0.1 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.8 


0.8 


0.8 


1.0 


Astrocytes rest 


_ 2d ^ 


0.4 


0.8 


0.8 


Astrocytes TNFalpha + 
IL-lbeta 


26.2 


26.2 


27.9 


22.8 


KU-812 (Basophil) rest 


0.7 


0.7 


0.4 


0.3 


KU-812 (Basophil) 
PMA/ionomycin 


1.9 


1.9 


2.4 


1.9 


CCD1106 

(Keratinocytes) none 


l.O 


1.0 


1.4 


1.0 


CCD1106 
(Keratmocytes) 

TMT7o7r»V»a -4- TT IVmta 


2.8 

-J 


2.8 


3.7 


2.3 


T 1 i rov /*i Y*t*h e\ ci o 

i^ivci cirrnosis 


i ft 


1 ft 


ft 0 


n q 


jLupus Kiuney 


1 Q 

1.7 


1 0 


1 Q 


1 7 
1. 1 


MPT T19Q9 nr\nia 

iN^i-xizyz none 










MPT W9Q9 TT /l 


O 0 


9 9 


0 1 


Z.O i 


MPT-T-T9Q9 TT -0 


j. £• 


1 9 


A 7 


9 R 


NCT-H292IL-13 


2 2 


22 


1 6 


1 2 


NCI-H292 IFN gamma 


5.0 


5.0 j 


4.5 


4.2 


HPAEC none 


1.5 


1.5 


0.8 


0.9 
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HPAECTNF alpha + 
EL-1 beta 


69.3 


69.3 I 


89.5 \ 


70.2 


Lung fibroblast none 


0.1 


0.1 


0.0 


0.1 


Lung fibroblast TNF 
aipna + ll-i oeta 


0.6 


0.6 


0.5 


0.5 


Lung nDroDiast iLr-4 


A 1 
U.l 


n 1 

U.l 


A 1 
U.l 


u.u 


Lung fibroblast EL-9 


0.0 


0.0 , 


0.1 


0.0 


Lung fibroblast 1 3 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast IFN 
gamma 


0.3 | 


0.3 


0.1 


0.2 


Dermal fibroblast 
CCD1070rest 


0.7 


0.7 


0.6 ! 


0.4 


Dermal fibroblast 
CCD1070 TNF alpha 


3.2 


3.2 


4.2 


2.9 


Dermal fibroblast 
CCD10701L-lbeta 


0.7 


0.7 


0.4 


0.5 


Dermal fibroblast IFN 
gamma 


0.3 


0.3 


0.5 


0.4 


Dermal noroDlast LL-4 


0,0 


A 

U.O 


A A 

U.4 


A A 

U.4 


ibjj conns l 


1 a 


1 A 

l.U 


1 A 
1.4 


l.o 


IrJD uronn s 


U.4 

^ _ . n ... j 


A A 

iirti r- , 1 ■ J 


A C 

U.j 


A 1 
U.o 


uoion 


C Q 


J.O 


y.o 




JLung 


^ 9 




7 9 


4 S 


Thymus 


11.0 


11.0 


14.2 


12.9 


Kidney 


4.5 


4.5 


7.1 


7.0 



CNSjMurodegenerationjyLO Summary: Ag2589/Ag2621/Ag2915 Multiple experiments 
with the same probe and primer set produce results are in excellent agreement. In all cases, the 
expression of the NOV3a gene is up-regulated in the temporal cortex of Alzheimer's disease 
patients when compared to non-demented controls. This difference is apparent when data are 



5 analyzed via ANCOVA, using overall RNA quality and/or quantity as a covariate. The up- 
regulation of this gene is most apparent in the variant detected by Agl845. The temporal 
cortex is a region that shows degeneration at the mid-stages of this disease. Thus, it is likely 
that the phenomenon of neurodegeneration was captured in this region, as opposed to the 
hippocampus and entorhinal cortex where a large number of neurons are already lost by the 
10 time of death in AD. Furthermore, in the occipital cortex (where neurodegeneration does not 
occur in Alzheimer's) this gene is not found to be up-regulated in the same patients. Taken 
together, these data suggest that this gene is at least a marker of Alzheimer's-like 
neurodegeneration, and is probably involved in the process of neurodegeneration. 
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Furthennore, this gene is a form of B7 protein (B7-H2B), which plays a role in 
inflammation. Neuroinflammation has been implicated in AD, to the extent that long-term 
usage of anti inflamm atory agents has been correlated with a reduced incidence of Alzheimer's 
in retrospective studies. This gene therefore represents an excellent drug target for the 
5 treatment of Alzheimer's disease, and any other neuroinflammatory condition. 

Panel 1.3D Summary: Ag2589/Ag2621/Ag2915 Multiple experiments with the same probe 
and primer set produce results that are in excellent agreement. Highest expression of the 
NOV3a gene is seen in the brain, fetal kidney, and a breast cancer cell line. 

Expression in the CNS panel confirms the expression of this gene in the CNS. Please 
10 see panel CNS_Neurodegeneration for a discussion of utility of this gene in the central 
nervous system. 

Higher levels of expression are also consistently seen in fetal skeletal muscle (CTs~29- 
30), when compared to expression in adult skeletal muscle (CTs=33-35). Thus, expression of 
the NOV3a gene could be used to differentiate between the adult and fetal sources of this 
15 tissue. 

The NOV3a gene product is also moderately expressed in pancreas, adrenal, thyroid, 
pituitary, adult and fetal liver, adult and fetal heart, and adipose. Based on its expression 
profile in metabolic tissues, this gene product may be useful in the diagnosis and/or treatment 
of metabolic disease, including obesity and diabetes. 

20 Panel 2.2 Summary: Ag2621 The expression of the NOV3a gene appears to be highest in a 
sample derived from a normal kidney margin (CT=29.1). In addition, there appears to be 
substantial expression associated with several kidney cancer samples. Thus, the expression of 
this gene could be used to distinguish this normal kidney sample from others in the panel. 

Moreover, therapeutic modulation of this gene, through the use of small molecule drags, 

i 

25 protein therapeutics or antibodies might be beneficial for the treatment of kidney cancer. 

Panel 4D Summary: Ag2589/Ag2621/Ag2915 The NOV3a transcript is highly expressed in 
activated EOL cells, activated lung and dermal microvascular endothelium, activated human 
pulmonary aortic endothelial cells and in TNFalpha activated human umbilical vein 
endothelial cells. NOV3a encodes B7-H2, which has been shown to be important in antigen 
30 presentation. It is a ligand for ICOS and serves as a costimulatory molecule (Ref. 1-2). 

Therefore, monoclonal antibody therapeutics designed with the NOV3a protein product may 
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reduce or inhibit antigen presentation and be important in the treatment of diseases such as 
asthma in which T cells are chronically stimulated. 

References: 

Ling V, Wu PW, Finnerty HF, Bean KM, Spaulding V, Fouser LA, Leonard JP, Hunter SE, 
5 Zollner R, Thomas JL, Miyashiro JS, Jacobs KA, Collins M. Cutting edge: identification of 
GL50, a novel B7-like protein that functionally binds to ICOS receptor. J Immunol 2000 Feb 
15;164(4):1653-7 

By the genetic selection of mouse cDNAs encoding secreted proteins, a B7-like cDNA 
clone termed mouse GL50 (mGL50) was isolated encoding a 322-aa polypeptide identical 

10 with B7h. Isolation of the human ortholog of this cDNA (hGL50) revealed a coding sequence 
of 309 aa residues with 42% sequence identity with mGL50. Northern analysis indicated 
GL50 to be present in many tissues including lymphoid, embryonic yolk sac, and fetal liver 
samples. Of the CD28, CTLA4, and ICOS fusion constructs tested, flow cytometric analysis 
demonstrated only mouse ICOS-IgG binding to mGL50 cell transfectants. Subsequent 

15 phenotyping demonstrated high levels of ICOS ligand staining on splenic CD19+ B cells and 
low levels on CD3+ T cells. These results indicate that GL50 is a specific ligand for the ICOS 
receptor and suggest that the GL50-ICOS interaction functions in lymphocyte costimulation. 

Wang S, Zhu G, Chapoval AI, Dong H, Tamada K, Ni J, Chen L. Costimulation of T cells by 
B7-H2, a B7-like molecule that binds ICOS. Blood 2000 Oct 15;96(8):2808-13 

20 This report describes a new human B7-like gene designated B7-H2. Cell surface expression of 
B7-H2 protein is detected in monocyte-derived immature dendritic cells. Soluble B7-H2 and 
immunoglobulin (Ig) fusion protein, B7-H2Ig, binds activated but not resting T cells and the 
binding is abrogated by inducible costimulator Ig (ICOSIg), but not CTLA4Ig. In addition, 
ICOSIg stains Chinese hamster ovary cells transfected with B7-H2 gene. By suboptimal cross- 

25 linking of CD3, costimulation of T-cell proliferation by B7-H2Ig is dose-dependent and 
correlates with secretion of interleukin (IL)-2, whereas optimal CD3 ligation preferentially 
stimulates IL-10 production. The results indicate that B7-H2 is a putative ligand for the ICOS 
T-cell molecule. (Blood. 2000;96:2808-2813) 

PMID: 11023515 

30 

B. NOV4a: B7-H1 
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Expression of the NOV4a gene (CG561 10-01) was assessed using the primer- 
probe set Agl544, described in Table 26. Results of the RTQ-PCR runs are shown in 
Tables 27, 28, 29 and 30. 

Table 26 . Probe Name Agl544 

Primers Sequences Length Start Position 

Forward; 5j-tctggacaagcagtgaccat-3' 20 497 I 183 

Probe TET-5^accacoaccaattcca 26 _ 538 1 84 

Reveree j5Mtctcagtgtgctg _ gtcaca-3^ | 20 ] 576 "| 185 



Table 27. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl544, 
Run 142185523 


Tissue Name 


Rel. Exp.(%)Agl544, 
Run 142185523 


Endothelial cells 


21.0 i 


Renal ca. 786-0 


6.0 


Heart (Fetal) 


4.8 


Renal ca. A498 


16.6 


Pancreas 


0.0 


Renal ca RXF 393 


7.4 


Pancreatic ca. CAPAN [ 
2 


1.4 1 


Renal ca. ACHN 


5.9 


Adrenal Gland 


9.6 


Renal ca.UO-31 


17.0 


Thyroid 


0.0 


Renal ca. TK-10 


L 09 - 


Qo1ii/Jii*v cr\ anH 
Oallvaiy gLalL\l 


1 1 fl 

LJ.\J 




4 9 


Pituitary gland 


0.0 


Liver (fetal) 


6.1 


Brain (fetal) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (whole) 


0.0 


Lung 


[ 3.5 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.4 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) 

T V 1 

LA-1 


2.3 


Brain (hippocampus) 


1.6 


Lung ca. (small cell) 
NCI-H69 


0.0 


Brain (thalamus) 


0.7 . : 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


9.5 


Lung ca. (large 
cell)NCI-H460 


24.3 


Spinal cord 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


glio/astroU87-MG 


28.9 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


glio/astroU-118-MG 


1.0 


Lung ca. (non-s.cell) 
HOP-62 


40.9 


astrocytoma SW1 783 


1.2 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


Neuro*; met SK-N- 


4.5 


Lung ca (squam.) 


88.9 
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AS 




SW 900 


-, -™rr-- M nm - .nw-,-,, ,r 


astrocytoma SF-539 


1.1 


Lung ca. (squam.) 
NCI-H596 


0.0 


astrocytoma SNB-75 


0.0 


Mammary gland 


0.0 


elioma SNB-19 i 


13.4 


Breast ca.* (pl.ef) 
MCF-7 ! 


0.0 


elioma U251 


5.1 


Breast ca.* (pl.ef) 
MDA-MB-231 


14.0 


glioma SF-295 


10.4 


Breast ca* (pi. ef) 


0.0 


Heart 


1 Art A 


Breast ca Bio*fy 


A A 


Skeletal Muscle 


42.6 i 


Breast ca. MDA-N 


9.3 j 


Bone marrow 1 


0.0 


Ovary 1 


0.1 


Thvrnus 


0.5 


Ovarian ca OVCAR- 
3 


0.0 


Snleeii 


12.2 


Ovarian caOVCAR- 
4 


6.1 


M „„,,„■ , ril „mn „n,^. -....d 

LvmDh node 


0.0 


Ovarian caOVCAR- 
5 


18.9 


Colorectal Tissue 


1.7 


Ovarian caOVCAR- 
8 


4.5 


Stomach 


0.0 


Ovarian ca IGROV- 
1 


0.0 


Small intestine 


9.9 


Ovarian ca. (ascites) 
SK-OV-3 


0.1 


Colon ca. SW480 


0.0 


Uterus 


0.0 


Colon ca*SW620 
(SW480met) 


0.0 


Placenta 


29.3 


Colon ca HT29 


o.o 


Prostate 


3.7 


Colon ca.HCT-1 16 


2.0 


Prostate ca* (bone 
met) PC-3 


5.3 


Colon ca. CaCo-2 


0.0 


Testis 


0.0 


Colon ca. Tissue 
(OD03866) 


0.0 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. HCC-2998 


10.5 


Melanoma* (met) 
Hs688(B).T 


0.0 


Gastric ca.* (liver 
met)NCI-N87 


57.0 


Melanoma UACC-62 


3.5 


Bladder 


23.7 


Melanoma M14 J 0.0 


Trachea 


0.0 


Melanoma LOX 
IMVI 


23.0 


Kidney 


18.4 


Melanoma* (met) 
SK-MEL-5 


11.5 


... . . _ _ „ . ___ ,„ 

Kidney (fetal) 


0.0 
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Table 28. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Agl544, 
Run 146169090 


Tissue Name 1 


Rel. Exp.(%) Agl544, 
Run 146169090 


Liver adenocarcinoma j 


3.6 


Kidney (fetal) 


5.5 


Pancreas 


2.9 


Renal ca. 786-0 


10.0 


Pancreatic ca. CAP AN j 

2 


5.0 


Renal ca. A498 

- .- — 


17.8 


Adrenal gland 


O A 

LA 


Kenai ca. kat 5ys 


ii n 
1 l.yJ 


Thyroid 


2.3 


Renal ca. AC/KN 




Salivary gland 


1.7 


Renal ca. UU-31 


1 A A 

14.4 


Pituitary gland 


6.3 


Renal ca. TK-10 


0.2 


Brain (fetal) ■ 


1.8 


Liver 


2.2 


Brain (whole) 


3.5 


Liver (fetal) j 


5.8 


Brain (amygdala) 


2.8 


Liver ca 

(hepatoblast) HepG2 


0.1 


Brain (cerebellum) 


1.7 


Lung ! 


27.9 


Brain (hippocampus) 


4.5 


Lung (fetal) 


14.0 


Brain (substantia nigra) 


2.7 


Lung ca. (small cell) j 
LX-1 


3.4 


Brain (thalamus) 


4.4 


Lung ca. (small cell) 
NCI-H69 


0.2 


Cerebral Cortex 


10.4 


Lung ca. (s.cell var.) , 
SHP-77 ! 


3.0 


Spinal cord 


2.0 


Lung ca. (large 
cell)NCI-H460 


9.7 


glio/astroU87-MG 


25.5 


Lung ca. (non-sm. 
cell)A549 


0.8 


gUo/astroU-118-MG 


8.2 


Lung ca. (non-s.cell) 
NCI-H23 


1.3 


astrocytoma SW1783 


7.9 


Lung ca. (non-s.cell) 
HOP-62 


19.3 


Neuro*; met SK-N-AS 


9.2 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocvtoma SF-539 


6.3 


Lung ca. (squam.) 
SW 900 


33.2 


astrocvtoma SNB-75 


37.9 


Lung ca. (squam.) 
NCI-H596 

miiitmt i-n ■ 


0.0 


glioma SNB-19 


12.3 


Mammary gland 


5.6 


glioma U251 


14.7 


Breast ca* (pl.ef) 
MCF-7 


0.0 


glioma SF-295 


6.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


62.0 


Heart (fetal) 


9.0 


Breast ca.* (pl.ef) 
T47D 


0.0 
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nccut 




. i 


1 1 1 


Skeletal muscle (fetal) 


6.2 


Breast ca. MD A-N 


5.9 


Skeletal muscle 


1.9 


Ovary 


3.5 


Bone marrow 


3.2 


Ovarian ca. OVCAR- 
3 


1.7 


Thymus 


13.4 


Ovarian ca. OVCAR- 

A 

4 


0.1 


Spleen 


14.0 


Ovarian ca. OVCAR- 
5 


5.9 


Lymph node 


27.0 


Ovarian ca. OVCAR- 
8 


3.6 


Colorectal 


1.5 


Ovarian ca. IGROV- 

1 


0.0 


Stomach 


3.4 

., ™ J 


Ovanan ca,* (ascites) 

or^-vj v -> 


0.6 


Small intestine 


2.7 


Uterus 


2.7 


Colon ca. S W480 


2.2 


Placenta 


59.0 


Colon ca,* 

S W620(SW480 met) 


0.8 


Prostate 


1.7 


Colon ca. HT29 


1.6 


Prostate ca.* (bone 
met)PC-3 


3.1 


Colon ca, HCT-116 


2.6 


Testis 


3.7 


Colon ca. CaCo-2 


0.6 


Melanoma 
Hs688(A).T 


15.1 


Colon ca. 
tissue(OD03866) 


6.6 


Melanoma* (met) 
Hs688(B).T 


9.7 


Colon ca. HCC-2998 


4.5 


Melanoma UACC-62 


1 A 

1.4 


Gastric ca* (liver met) 
NCI-N87 


100.0 


Melanoma M14 


0.1 


Bladder 


6.7 


Melanoma LOX 
IMVI 


17.8 


Trachea 


10.9 


Melanoma* (met) 
SK-MEI^5 


7.4 


Kidney 


0.8 


Adipose 


5.1 



Table 29. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl544, Run 
145030196 


Rel. Exp.(%)| 
Agl544, Run 
145361330 


Tissue Name 


Rel. Exp.(%) 
Agl544, Run 
145030196 


Rel. Exp.(%) 
Agl544, Run 
145361330 


Normal Colon 


15.7 

• 


i 

2.5 


Kidney 
Margin 
8120608 


0.7 


0.8 


CC Well to Mod 
Diff (OD03866) 


5.1 


0.8 


Kidney Cancer ' 
8120613 


1.2 


1.7 


CC Margin 


3.8 


0.5 


Kidney 


0.0 


0.3 
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(OD03866) 






Margin 
8120614 






CCGr.2 

rectosigmoid 

(OD03868) 


3.3 


1-2 


Kidney Cancer 
9010320 j 


4.7 


1.2 


CC Margin 
(OD03868) 


0.0 


0.1 


Kidney 

Margin j 
9010321 


2.1 


0.7 


CCModDiff 
(ODO3920) 


2.6 


1.8 


Normal Uterus 


2.7 


1.6 


CC Margin 
(ODO3920) 


3.0 


2.2 


Uterus Cancer 
0640H 


6.0 


6.3 


CC Gr.2 ascend 
colon 

(OD03921) 


6.7 


4.0 


Normal 
Thyroid 


7.3 


4.5 


CC Margin 
(OD03921) 


1.6 


0.9 


Thyroid 
Cancer 

064010 j 


36.3 


29.9 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


6.0 


5.4 


Thvrnid 

Cancer 
A302152 


11.6 


13.8 


Liver Margin 
(ODO4309) 


9.8 


4.7 


Thyroid 

Margin 

A302153 


15.7 


9.9 


Colon mets to 
lung(OD04451- 
01) 3 


7.3 


7.2 | 


Normal Breast 


5.2 


3.9 


Lung Margin 
(OD04451-02) 


13.6 


2.4 


Breast Cancer 
(OD04566) 


5.0 


3.3 


Normal Prostate 
6546-1 


3.5 


2.2 


Breast Cancer 
(OD04590-01) 


8.6 


2.3 


Prostate Cancer 
(OD04410) 


5.1 


3.7 


Breast Cancer 
Mets 

(OD04590-03) 


6.7 


7.2 


Prostate Margin 
(OD04410) 


4.5 


8.0 


Breast Cancer 

Metastasis 

(OD04655-05) 


6.6 


5.6 


Prostate Cancer 
(OD04720-01) 


6.3 


7.1 


Breast Cancer 
064006 j 


15.3 


11.2 


Prostate Margin 
(OD04720-02) 


8.1 


11.5 


Breast Cancer 
1024 


1.9 


0.9 


Normal Lung 
061010 


34.2 


49.0 


Breast Cancer 
9100266 


3.1 


3.5 


Lung Met to 

Muscle 

(OD04286) 


25.7 


58.2 


Breast Margin 
9100265 


2.4 


1.9 
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Muscle Margin 
(OD04286) 


5.7 


4.9 


Breast Cancer 
A209073 


,i ; 


7.2 


Lung Malignant 
Cancer 

(UJUUJIZOJ 


13.9 


25.7 


Breast Margin 
A2090734 


5.4 


1.2 


Lung Margin 


39.0 


32.3 


Normal Liver 


6.0 ' 


4.3 


Lung Cancer 

(UJJU44U4J 


27.4 


15.1 


Liver Cancer 1 

U04UUJ 


4.7 


1.1 


Lung Margin , 

(UJJU44U4J 


25.0 


4.9 


Liver Cancer \ 

l\)LJ 1 


1.8 


1.5 


Lung Cancer 
(UDU4565) 


6.2 


5.8 


Liver Cancer 
lUZO \ 


0.0 


0.5 


Lung Margin 

/r\T\f\A czrr\ 
(UD04JO5) 


12.9 


17.1 


Liver Cancer ' 

A(\f\A T 
OUU4-1 


4.3 


1.1 


Lung Cancer 
(UDU4237-U1) 


27.5 


17.6 


Liver Tissue 

&(\(\A TvT 
OUU4-JN 


4.2 


1.3 


Lung Margin 
(OD04237-02) 


100.0 


28.9 


Liver Cancer 
6005-T 


0.5 j 


0.4 


Ocular Mel Met 
to Liver 
(UDU431U) 


3.3 


3.9 

, H „,._. -J 


Liver Tissue 
6005-N 


1.6 


1.0 


Liver Margin 
(ODO4310) 


5.0 


5.6 


Normal 
Bladder 


11.3 


12.7 


Melanoma Mets 
to Lung 
(OD04321) 


5.5 


3.7 


Bladder 
Cancer 1023 


1.8 


1.3 


Lung Margin 
(OD04321) 


35.8 


32.1 


Bladder 

Cancer 

A302173 


50.0 


16.7 


Normal Kidney 


12.1 


4.8 


Bladder 
Cancer 

(OD04718-01) 


96.6 


100.0 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


12.7 


11.9 


Bladder 
Normal 
Adjacent 

(V/UU4 / 1 0"\)D ) 


11.1 


4.6 


Kidney Margin 
(OD04338) 


6.7 


2.6 


Normal Ovary 


0.3 


0.4 


Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


14.7 


9.2 


Ovarian 

Cancer 

064008 


7.4 


3.4 


Kidney Margin 
(OD04339) 


o.o 




Ovarian 
Cancer 

(OD04768-07) 


23.0 


0 4 


Kidney Ca, Clear 


7.3 


9.4 


Ovary Margin J 5.5 


2.0 



288 



WO 02/081510 



PCTAJS02/01467 



cell type 
(OD04340) 






(OD04768-08) 






Kidney Margin 
(OD04340) 


8.2 


5.1 


Normal 
Stomach 


5.2 


2.1 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


6.7 ! 


8.1 


Gastric Cancer 
9060358 


1.8 


0.4 


Kidney Margin 
(OD04348) 5 


17.9 


18.9 


Stomach 

Margin 

9060359 

. ,j 


2.3 


1.3 


Kidney Cancer 
(OD04622-01) 


7.5 


15.9 


Gastric Cancer 
9060395 


5.9 


2.0 


Kidney Margin 
(OD04622-03) 


1.9 


0.7 


Stomach 

Margin 

9060394 


5.0 


1.9 


Kidney Cancer 
(OD04450-01) 


1.7 


2.3 


Gastric Cancer 
9060397 

1 ... 


6.0 


2.6 


Kidney Margin 
(OD04450-03) 


6.5 


5.9 


Stomach 

Margin 

9060396 


2.1 


1.5 


Kidney Cancer 
8120607 


4.5 


2.5 


Gastric Cancer 
064005 


10.9 


10.4 



Table 30. Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Agl544, Run 
209988812 


Tissue Name 


Rel. Exp.(%) 
Agl544, Run 
209988812 


Secondary Thl act 


7.9 


HUVEC DL-lbeta 


4.0 


Secondary Th2 act 


11.7 


HUVEC IFN gamma 


18.4 


Secondary Trl act 


7.3 


HUVEC TNF alpha + IFN 
gamma 


19.5 


Secondary Thl rest 


0.8 


HUVEC TNF alpha + IL4 


2.8 


Secondary Th2 rest 


1.2 


HUVEC IL-11 


2.0 


Secondary Trl rest 


1.1 


Lung Microvascular EC 
none 


7.5 


Primary Thl act 


6.7 


Lung Microvascular EC 
TNFalpha + EL-lbeta j 


3.5 


Primary Th2 act 


4.5 


Microvascular Dermal EC 
none 


5.2 


Primary Trl act 


5.9 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


1.4 


Primary Thl rest 


0.4 


Bronchial epithehum 
TNFalpha + ILlbeta 


1.1 


Primary Th2 rest 


0.3 


Small airway epithelium 
none 


0.7 


Primary Trl rest 


0.3 


Small airway epithelium 


2.3 
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i inp aipna < uu- 1 oeia 1 




CD45RACD4 
lymphocyte act 


5.8 


Coronery artery SMC rest 


1.4 


UJJ4 

lymphocyte act 


6.5 


v^oronery artery oivivy 
TNFalpha + II^lbeta ! 


1.8 


ul>o lympnocyte act 




Astrocytes rest 




Secondary CD8 
lympnocyte rest 


5.9 

- ■ - - •• 


Astrocytes TNFalpha + 

TT 1 V*a+^ 

lLrioeia 


5.8 


Secondary CD8 

■ V rill ft~l_ i-i j-i i f»A f\ f\ ^* 

lympnocyte act 


0.7 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none \ 


0.4 

— 


KU-812 (Basophil) 
rMA/ionomycm 


0.3 


2ry Thl/Th2/Trl_anti- 


1.7 

.. . . 


CCD1106 (Keratinocytes) 
none 


5.4 


LAK cells rest 


23.8 


UUJJ 1 1 Uo (Keratinocytes j 
TNFaloha + DL-lbeta 


19.9 


LAK cells IL-2 


2.0 


Liver cirrhosis 


0.2 


LAK. cells 1L~Z+1L-1Z 


3.1 


\TPT TJOQO ^ 

JNUi-xizyz none 


a o 
U.o 


LAK cells 1L-Zt±tJN 

gamma 


5.6 


NCI-H292IL-4 


1.4 


TAT/" ^^llr, TT OJ_ TT 1 C 
LAK Cells JLL-Zi" LL- 1 o 


0.0 


XTpT TJOOO TT O 

INL/l-xlZyZ ILf-y 


1 a 


lak ceils 
PMA/ionomvcin 


77.9 


NCI-H292 IL-13 


1.6 


NK Cells IL-2 rest 


1.5 


NCI-H292IFN gamma 


4.2 


i wo way jvllk o ciay 


zi.o 


TTT> A TJO -msx-ma 

Jtlr AJiu none 


Z.4 


Two Way MLR 5 day 


18.9 


TJT3 AT7P 1 TTvTU n UV»o 1 TT 1 

xirAliU 1 JNr aipna t 1L-1 
beta 


4.7 


iwo way jvllk / day 


5.1 


Lung fibroblast none 


A Q 


PBMC rest 


0.3 


Lung noroDiast i JNr aipna 
+ IL-1 beta 


1.6 


PBMC PWM 


11.5 


Lunff fibroblast IL-4 


1.5 


PBMC PHA-L 


8.4 


Lung fibroblast EL-9 


1.7 


Ramos (B cell) none 


0.2 


Lung fibroblast JLL-13 


1 1 
1.1 


Ramos (B cell) 
lonomycm 


0.3 


Lung fibroblast IFN 
gamma 


15.0 


B lymphocytes PWM 


2.8 


Dermal fibroblast 

ppni nan root 

uuuiu/u rest 


2.8 


B lymphocytes CD40L 

0 „ J TT /I 

ana ll-4 


1.2 


Dermal fibroblast 
lulhu/u iJNr aipna 


4.9 


EOL-1 dbcAMP 


0.1 


Dermal fibroblast 
Luljiu/U IL-1 beta • 


4.0 


POT -1 rihr A "MP 

PMA/ionomycin 


0.2 


UUlUlcU llULVuidbl UP IN 

gamma 


3.7 


Dendritic cells none 


19.9 


Dermal fibroblast IL-4 


0.7 
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Dendritic cells LPS 


CO o 

5S.2 


uennai rioroDiasis rest 


fi 0 

u.z 


Dendritic cells anu- 
CD40 


12.6 


Neutrophils TNFa+LPS 


0.4 


Monocvtes rest 


0.1 


Neutrophils rest 


0.6 


Monocvtes LPS 


100.0 


Colon 


0.2 


Macronhaees rest 


4.6 


Lune 


0.6 


Macrophages LPS 


32.3 


Thymus 


4.5 


HUVECnone 


2.0 


Kidney 


0.5 


HUVEC starved 


3.2 , 







Panel 1.2 Summary: Agl544 The N0V4a gene is most highly expressed in heart (CT=23.4) 
This gene also has moderate to high levels of expression in several other endocrine/metabolic 
related tissues, including adrenal, kidney, liver, skeletal muscle, and small intestine. Therefore, 
a therapeutic modulator to this gene and/or gene product may be useful in the treatment of 



5 diseases of endocrine/metabolic origin. 

The expression of the NOV4a gene confirms expression in the hippocampus, thalamus, 
and cerebral cortex. Please see panel 1.3D for a discussion of utility of this gene in the central 
nervous system. 

In addition, there is substantial expression associated with three lung cancer cell lines. 
10 Thus, the expression of the NOV4a gene could be used to distinguish heart tissue from the 
other samples in the panel. Moreover, therapeutic modulation of this gene, through the use of 
small molecule drugs, antibodies or protein therapeutics might be beneficial in the treatment of 
lung cancer. 

Panel 1.3D Summary: Agl544 The expression of the NOV4a gene appears to be highest in 
15 sample derived from a gastric cancer cell line (NCI-H87) (CT=27.3). In addition, there is 
substantial expression forund in lung cancer cell lines, a breast cancer cell line and placental 
tissue. Thus, the expression of this gene could be used to distinguish NCI-H87 cells from other 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be beneficial in the treatment of lung 
20 cancer or breast cancer. 

Panel 2D Summary: Agl544 The expression of the NOV4a gene was assessed by two 

independent runs in panel 2D with very good concordance between the runs. In both runs, 

there is high expression associated with bladder cancer tissue and lung tissue derived samples. 

Thus, the expression of the NOV4a gene could be used to distinguish between these samples 

25 and the rest of the samples in the panel. Moreover, therapeutic modulation of this gene, 
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through the use of small molecule drugs, antibodies or protein therapeutics might be beneficial 
in the treatment of bladder or lung cancer. 

Panel 4.1D Summary: Agl544 The NOV4a transcript is is expressed in LAK cells, and 
induced in LAK cells activated with PMMonomycin, dendritic cells treated with LPS, 

5 monocytes treated with LPS, Gamma interferon treated HUVEC cells and keratinocytes 

treated with TNFalpha and IL-lbeta. This transcript encodes a smaller isoform of B7-H1, an 
antigen presentation co-receptor. B7-H1 binds to PD-1 ligand on T cells, resulting in T cell 
activation and production of IL-10. Antibody or other types of therapeutics designed with B7- 
HI could block T cell activation and be particularly important in the treatment of T cell- 

10 mediated diseases such as asthma, psoriasis, IBD and arthritis. Alternatively, agonistic 
therapeutics could be designed with the NOV4a protein and have adjuvant or immuno- 
modulatory properties. 

References: • 

Dong H, Zhu G, Tamada K, Chen L. B7-H1, a third member of the B7 family, co-stimulates 
15 T-cell proliferation and interleukin-10 secretion. Nat Med 1999 Dec;5(12): 1365-9 

The B7 family members B7-1 and B7-2 interact with CD28 and constitute an essential T-cell 
co-stimulatory pathway in the initiation of antigen-specific humoral and cell-mediated 
immune response. Here, we describe a third member of the B7 family, called B7-H1 that does 
not bind CD28, cytotoxic T-lymphocyte A4 or ICOS (inducible co-stimulator). Ligation of 
20 B7-H1 co-stimulated T-cell responses to polyclonal stimuli and allogeneic antigens, and 

preferentially stimulated the production of interleukin-10. Interleukin-2, although produced in 
small amounts, was required for the effect of B7-H1 co-stimulation. Our studies thus define a 
previously unknown co-stimulatory molecule that may be involved in the negative regulation 
of cell-mediated immune responses. 

25 PMID: 10581077 

C. NOV4b: Splice variant of NOV4a, B7H1 

Expression of the NOV4b gene (CG561 10-04) was assessed using the primer-probe set 
Ag5282, described in Table 3 1 . Results of the RTQ-PCR runs are shown in Tables 32, 33 and 
30 34. 

Table 31 . Probe Name Ag5282 
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Primers 


Sequences j 


Length 


Start Position 


SEQ ED 
NO* 


Forward 


5 '-tcaaetcct eaet e eacattaeat-3 1 


24 

.... .7 . 


516 


186 


Probe 


TET-S'-tggtcatcccagaactacctctggca-S-TAMRA 


26 | 


565 


187 


Reverse 


5 f -cccagaattaccaagtgagtcct-3 f 


23 | 


606 


188 



Table 32 . CNSjaeurodegeneration_vl.O 



Tissue Name 


Run 233610764 1 


Tissue Name . 


Run 233610764 


AD 1 Hippo 


0.0 


Control (Path) 3 
Temporal Ctx 


0.0 


AD 2 Hippo ! 


0.0 


Control (Path) 4 
Temporal Ctx 


49.0 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


0.0 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Iuddo 


0.0 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


27.2 j 


AD 4 Occipital Ctx 


0.0 


control z Hippo 




jwj d \jccipiiai kax ; 


79 0 


Control 4 Hippo j 


100.0 


AD 6 Occipital Ctx 


0.0 


Control (Path) 3 
HW 0 -^ „ 


0.0 


Control l Occipital 
Ctx 


0.0 


AD 1 Temporal Ctx 


0.0 


Control 2 Occipital 
Ctx 


0.0 


AD 2 Temporal Ctx 


0.0 


Control 3 Occipital 
Ctx 


0.0 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital 
Ctx 


0.0 


AD 4 Temporal Ctx 


0.0 


Control (Path) l 
Occipital Ctx 


42.0 


AD 5 Inf Temporal 
Ctx 


50.7 


Control (Path) 2 
Occipital Ctx 


0.0 


AD 5 SupTemporal 
Ctx 


39.0 


Control (Path) 3 
Occipital Ctx 


0.0 


AD 6 Inf Temporal 


52.1 


Control (Path) 4 


0.0 


AD 6 Sup Temporal 
Ctx 


0.0 


Control l Parietal 
Ctx 


0.0 


Control 1 Temporal 
Ctx 


0.0 


Control 2 Parietal 
Ctx 


53.6 


Control 2 Temporal 
Ctx 


0.0 


Control 3 Parietal 
Ctx 


0.0 


Control 3 Temporal 
Ctx 


0.0 


Control (Path) l 
Parietal Ctx 


39.0 


Control 4 Temporal 


0.0 


Control (Path) 2 


0.0 
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Ctx 




Panetal Ctx 




Control (Path) 1 
lemporal Utx 


0.0 . 


Control (Path) 3 

"Darn of al l^fv 

Jrarieiai v^ix 


0.0 


Control (Path) 2 
Temporal Ctx j 


0.0 


Control (Path) 4 
Parietal Ctx 


0.0 



Table 33 . General screening panel vl .5 



Tissue Name 


Rel Exd (%\ Ap5282J 
Run 230565189 


Tissue Name 

...... i 


Rel. Emf %) Ae5282, 
Run 230565189 




0 0 


Renal ca TK-IO 

J\wUiU v/Cl. 11Y IV | 


0 7 


Melanoma* 
TTsfiRRf A 1 T 


0.0 


Bladder 


4.0 


\Af*\ an ntn a * 

iVXwlCUJ.UiJ.lCl { 

Hs688(B).T 


5.1 ! 


fira^trifi cjl fliver met ^ 
NCI-N87 


100.0 


1VJL WACUlvllXC* 1VJL 1 » 


0 6 


Gastric ca. KATO HI 


4.2 


1V1C1 CUlVJllld 

LOXIMVI 


23.0 


Colon ca. SW-948 


0.0 


Melanoma* SK- 
MEL-5 | 


3.6 


Colon ca. SW480 


2.2 


Squamous cell 
carcinoma SCC-4 - 


10.9 


Colon ca.*(SW480 
met) SW620 


0.0 


Testis Pool 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone , 
met) PC-3 


0.0 


Colon ca.HCT-1 16 


3.6 


Prostate Pool 


1.2 


Colon ca. CaCo-2 


0.0 






fVilrvn r*anr*f*r tiQQUP 

V/Ulvlll VCLUvWl UO&Uw 


1 8 

X »U 


Uterus Pool 


2.8 


Colon caSWl 116 


0.0 


Ovarian ca, 
OVCAR-3 


2.7 


Colon ca. Colo-205 


0.0 


Ovanan ca. SK-OV- 

3 ; 


0.0 


Colon ca. SW-48 


0.0 


Ovarian f*a 

OVCAR-4 


0.0 


Colon Pool 


4.8 


Ovarian r*a 

OVCAR-5 


6.1 


Small Intestine Pool 


4.3 


Ovarian ca.IGROV- 
1 




otomacn Jrool 


U.U 


Ovarian ca. 
OVCAR-8 


1.3 


Bone Marrow Pool 


0.9 


Ovary 


0.0 


Fetal Heart 


3 - 9 


Breast ca.MCF-7 


0.0 


Heart Pool 


2.3 


Breast ca. MDA- 
MB-231 


31.2 


Lymph Node Pool 


0.0 


Breast ca.BT 549 


3.6 


Fetal Skeletal Muscle j 


1.2 


Breast ca. T47D 


0.0 


Skeletal Muscle Pool 


3.1 
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Breast ca. MDA-N 


3.7 


Spleen Pool 


3.9 


Breast Pool ! 


0.5 


inymus rooi 




Trachea 


1.1 


CNS cancer (glio/astro) 

j ion \An 


21.9 


Lung 


1.2 


CNS cancer (glio/astro) 

U-i 1 o-lVIVjr 


3.5 


Fetal Lung 


1.3 


CNS cancer 
(neuro,nieTj oiv-jn-Ao 


1.4 


Lungca.NCI-N4l7 


0.0 


CNS cancer (astro) SF- 

^O 


0.0 


Lung ca. LX-1 


2.7 


CNS cancer (astro) 

OXTD 

oJNo-/Z> 


2.5 


Lungca.NCI-H146 


0.0 


CNS cancer (glio) 

QXTD 1 O 


8.7 


Lung ca. SHP-77 


— — — • 

0.0 


uiNo cancer vgno; or- 
295 


3.6 


Luna ca A 549 


0.0 


Brain f Amvcdala) Pool 


0.0 


Lung ca. NCI-H526 


0.0 


Brain (cerebellum) 


1.3 


Lung ca. NUl-xi2J 


U.O 


brain (tetaij 


A A 


Lungca.NCI-H460 


1.4 


£5 rain (Hippocampus) 
Pool j 


0.0 


Lung ca. HUr-o2 


1 a 1 
1 3.1 


Cerebral Cortex Pool 


O 1 


Lung ca. NCI-H522 


0.0 


.brain. (puDstantia nigra) 
Pool 


0.0 


Liver 


0 0 


Brain (Thalamus^ Pool 

1 "1 1111 1 m 1 1 VI 1 1 lil 1 > VI VIP f JL VV/-1 


0.9 


Petal Liver 


00 


Brain ( whole^ 


0.0 


Liver ca TTenCir2 


0 0 


Sninal Cord Pool 

Up 1 1 1**1. ^/V/X\* A- WX 


1.4 


Kidnev Pool 

XVJ.vUJ.Vjr X Vvl 


3 1 


Adrenal Gland 


2.2 


Fetal Kidnev 


00 


Pituitarv eland Pool 


0.0 


Renal ca 786-0 


5 1 


Salivarv Oland 


0.0 


Renal ca. A498 


2.1 


Thyroid (female) 


2.5 


Renal ca. ACHN 


1.3 


Pancreatic ca. CAPAN2 


12.3 


Renal ca. UO-31 


6.8 


Pancreas Pool 


1.8 



Table34. Panel 4.1D 



Tissue Name 


Rel. Exp.(%) 
AgS282, Run 
230510202 


Tissue Name 


Rel. Exp.(%) 
Ag5282, Run 
230510202 


Secondary Thl act 


5.6 


HUVEC IL-lbeta 


1.7 


Secondary Th2 act 


18.6 


HUVEC IFN gamma 


25.5 


Secondary Trl act 


4.9 


HUVEC TNF alpha + IFN 
gamma 


13.9 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 . 


2.0 


Secondary Th2 rest 


0.3 


HUVEC IL-11 , 


0.0 
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Secondary Trl rest 


0.9 


Lung Microvascular EC 
none 


9.9 


Primary Thl act 

— - • j 


4.6 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


4.1 


Microvascular Dermal EC J 
none 


0.8 


Primary Trl act 


9.7 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.3 


Primary Thl rest 


0.0 


Bronchial epithelium 

rnvu^ 1 1 i i t *t 1 a, 

TNFalpha + ILlbeta 


0.3 


Primary Th2 rest 


0.8 


Small airway epithelium 
none 


2.3 


Primary Trl rest 


0.0 1 


Small airway epithelium 
TNFalpha + IL-lbeta 


2.2 


CD45RA CD4 
lymphocyte act 


9.8 


Coronery artery SMC rest 


1.0 


CD45RO CD4 
lymphocyte act 


13.1 


Coronery artery SMC 
TNFalpha + IL-lbeta 


1.9 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


1.8 


Secondary CD8 
lymphocyte rest 


6.7 


Astrocytes TNFalpha + 
IL-lbeta 

„.. . . ,_ . 


5.3 


Secondary CD8 
lymphocyte act 


0.8 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


1.0 


2ry Thl/Th2/Trl_anti- 
CD95 CHll 


0.0 


CCD1106 (Keratinocytes) 
none 


5.5 


LAK cells rest 


14.0 


CCD 11 06 (Keratmocytes) 


18.8 


LAK cells IL-2 


0.0 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 


1.9 


NCI-H292 none 


0.0 


LAK cells EL-2+IFN 
gamma 


1.7 


NCI-H292 EL-4 


1.0 i 


LAK cells IL-2+ IL-18 


3.0 


NCI-H292 IL-9 


1.0 


LAK cells 

PA/f A /irtTirtTTTvoi'n 
x IVJ-rV li/XlULU jr C/iU 


76.3 


NCI-H292IL-13 


1.5 


NK Cells EL-2 rest 


1.0 


NCI-H292IFN gamma 


8.8 


Two Way MLR 3 day 


9.4 


HPAEC none 


0.9 


Two Way MLR 5 day 


4.0 


TTn A no rrrv i ■ i it t tt *i 

HPAEC TNF alpha + IL-1 
beta 


6.0 


Two Way MLR 7 day 


0.7 


Lung fibroblast none 


0.0 


PBMC rest 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


1.0 


PBMCPWM 


6.1 


Lung fibroblast EL-4 


2.3 


PBMC PHA-L 


6.1 


Lung fibroblast IL-9 


1.6 
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Ramos (B cell) none 


0.0 [Lung fibroblast IL-13 


0.0 


Ramos (B cell) ! 
ionomycin 


0.0 


Lung fibroblast IFN 
gamma 


17.0 


B lymphocytes PWM 


3.6 

• ■ -• - ■ 


Dermal fibroblast 
CCD1070rest 


6.6 


B lymphocytes CD40L 
andIL-4 


0.0 


Dennal fibroblast 
CCD1070 TNF alpha 


9.4 


EOL-1 dbcAMP 


0.0 


Dennal fibroblast 
CCD1070 IL-1 beta 


5.3 


EOL-1 dbcAMP j 


0.0 


Dermal fibroblast IFN 


2.8 


jrivi/\/ionomycm 


gamma 


Dendritic cells none 


10.2 


Dermal fibroblast EL-4 


0.0 


Dendntic cells LPS 


36.1 


Dermal Fibroblasts rest 


0.0 


Dendritic cells anti- 


4.8 


Neutrophils TNFa+LPS 


0.9 


ivionucyics real 


A A 

0.0 


Neutrophils rest 


0 0 


ivionocyies Lro 


1 flA A 

1UU.U 


L/Oion 


0 0 


xvlaCrupilagc?o XCdI 


z.o 


i-rUng 


0 0 


IVTacrnnhapfes TJPS 

XTJLCIVii vJL/JLK*-& WO JLsJ. O 


5.0 


Thymus 


0.0 


HUVEC none 


2.2 


Kidney 


0.0 


HUVEC starved 


3.8 







CNS_neurodegeneration_vl.O Summary: Ag5282 Expression of the NOV4b gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 



General screening panel yl.5 Summary: Ag5282 The expression of the NOV4b gene 
appears to be highest in a sample derived from a gastric cancer cell line (NCI-H87)(CT=3 1). 
5 Overall, there is relatively low expression in the remaining samples of panel 1 .5. Thus, the 
expression of this gene could be used to distinguish NCI-H87 cells from other samples in the 
panel. 

Panel 4.1D Summary: Ag5282 The NOV4b transcript is not expressed in the normal tissue 
samples on this panel. The transcript is expressed in LAK cells, and induced in LAK cells 

10 activated with PMA/ionomycin, dendritic cells treated with LPS, monocytes treated with LPS, 
Gamma interferon treated HUVEC cells and keratinocytes treated with TNFalpha and DL- 
lbeta. The NOV4b transcript encodes a smaller isoform of B7-H1, an antigen presentation co- 
receptor. B7-H1 binds to PD-1 ligand on T cells and resulting in T cell activation and 
production of IL-10. Antibody or other types of therapeutics designed with B7-H1 could block 

15 T cell activation and be particularly important in the treatment of T cell-mediated diseases 
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such as asthma, psoriasis, IBD and arthritis. Alternatively, agonistic therapeutics could be 
designed with this protein and have adjuvant like properties. 

References: i 

Dong H, Zhu G, Tamada K, Chen L. B7-H1, a third member of the B7 family, co-stimulates 
5 T-cell proliferation and interleukin-10 secretion. Nat Med 1999 Dec;5(12):1365-9 

The B7 family members B7-1 and B7-2 interact with CD28 and constitute an essential T-cell 
co-stimulatory pathway in the initiation of antigen-specific humoral and cell-mediated 
immune response. Here, we describe a third member of the B7 family, called B7-H1 that does 
not bind CD28, cytotoxic T-lymphocyte A4 or ICOS (inducible co-stimulator). Ligation of 
10 B7-H1 co-stimulated T-cell responses to polyclonal stimuli and allogeneic antigens, and 

preferentially stimulated the production of interleukin-10. Interleukin-2, although produced in 
small amounts, was required for the effect of B7-H1 co-stimulation. Our studies thus define a 
previously unknown co-stimulatory molecule that may be involved in the negative regulation 
of cell-mediated immune responses. 

15 PMID: 10581077 

D. NOV5a: prostasin 

Expression of the NOV5a gene (CG56142-01) was assessed using the primer- 
probe set Ag2888, described in Table 35. Results of the RTQ-PCR runs are shown in 
20 Tables 36, 37 and 38. 

Table 35 . Probe Name Ag2888 



Primers 


Sequences 


Length 


Start Positionj 


SEQED 
NO: 


Forward 


5'-aatgagaggggtttcctgtct-3' 


21 


18 j 


189 


Probe , 


TET-5'-caggtcctgctccttctggtgctg-3'-TAMRA 


24 


40 ! 


190 


Reverse 


5'-caacgatccgactggacat-3' 


19 


82 


191 



Table 36. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2888, Run 
160857626 


Rel.Exp.(%)! 
Ag2888, Run 
165721688 


Tissue Name 


Rel. Exp.(%) 
Ag2888,Run 
160857626 , 


Rel. Exp.(%) 
Ag2888, Run 
165721688 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.0 


Pancreas 


0.0 


0.0 


Renal ca. 786- 
0 


0.0 ' 


0.0 


Pancreatic ca. 


0.0 


0.0 I 


Renal ca. 


0.8 


0.0 
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PAD A XT O 

UArAJN 2 






A AOS 






Adrenal gland 


0.0 1 


0.0 


Renal ca. RXF 
^oi 


0.0 


0.0 


Thyroid 


0.0 


0.0 


Renal ca. 


0.0 j 


0.0 


Salivary gland 


0.0 


0.0 


Renal ca. UO- 
n 

31 


0.0 


0.0 


Pituitary gland 


0.0 


0.0 


Kenal ca. JUv- 
10 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 


Liver (fetal) 


0.0 


0.0 


Brain (amygdala) 


0.0 


A A 

0.0 


Liver ca. 

(nepatoblast) 

HepG2 


A A 

0.0 


A A 

0.0 


Brain (cerebellum) 


A A 

0.0 


A A 

0.0 


Lung 


A A 


A A 

u.u 


Brain 

(hippocampus) 


0.0 


0.0 


Lung (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


0.0 


0.0 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


Cerebral Cortex 


0.0 


0.0 


Lung ca. 
(s.cell var.) 

oJbtr-77 


0.0 


0.0 


Spinal cord 


0.0 


0.0 


Lung ca. (large 
cell)NCI-H46Q 


0.0 


0.0 


glio/astroU87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


gho/astroU-118- 
MG 


0.0 


0.6 


Lung ca. (non- 

s.cell)NCI- 

H23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell)HOP-62 


0.0 


0.0 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. (non- 

s.cl)NCI- 

H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


Lungca. 
(squam.) SW 
900 


0.0 


0.0 


astrocytoma SNB- 
75 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 

JlDUO 


0.0 


0.0 


glioma SNB-19 


10.3 


4.8 


Mammary 
gland 


0.0 


0.0 
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glioma U251 


1.4 


— — — 

0.6 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 

1VLD-Z3 1 j 


0.0 


0.0 


Heart (fetal) 


0.0 


0.0 


Breast ca.* 
yM.eij 14/jj 


0.0 


0.0 


Heart 


0.0 


0.0 


Breast ca. BT- 

KAQ 


0.0 ! 


0.0 


oKcietai muscle 
(fetal) 


0.0 


o.o ! 


r>reast ca. 
MDA-N ; 


0.0 


0.6 


Skeletal muscle 


u.u 


U.U | 


Ovary 


1 < 
1.0 


u.u 


Bone marrow 


0.8 


0.0 


Ovarian ca. 
UVCAK-3 


0.0 


0.0 


Thymus 


0.0 


0.0 \ 


Ovarian ca. 
UVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.0 


Ovarian ca. 

UVLAKO 


0.0 


0.0 


Lymph node 


0.0 


0.0 


Ovarian ca. 

/"YV/r" 1 AD Q 

UVLAK-o 


0.0 


0.0 


Colorectal 


0.0 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 1 


Stomach 


3.4 


u.u 


Ovarian ca.* 
(ascites) oK- 
OV-3 


U.U 


U.4 


Small intestine 


0.8 


0.0 


Uterus 


0.0 


0.0 


Colon ca.SW480 


1.7 


0.4 


Placenta 


0.0 


0.0 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.0 


0.0 


Colon ca.HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 

3 


0.0 


0.0 


Colon ca. HCT- 

1 1 /C 

llo 


0.0 


0.0 


Testis 


1.4 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


0.0 


0.0 


Colon ca. 
tissue(OD03866) 


100.0 


100.0 


Melanoma* 
(met) 

JnSOoo(i5/.l 


0.0 


0.0 


Colon ca,HCC- 
2998 


0.0 


0.0 


Melanoma 

T T A Z^ 1 /" 1 /CO 


0.0 


0.9 


Gastric ca.* (liver 

me*t\ NrT-"NTR7 

IXlCL J Vi v^l'lN O / 


0.0 


0.0 


Melanoma 

1V11*T 


0.0 


0.0 


Bladder 


0.0 


0.0 


Melanoma 
LOXIMVI 


0.0 


0.0 
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Trachea 


0.0 


1 

0.0 


Melanoma* 
(met; oK- 
MEL-5 


u.u 




Kidney 


0.0 


0.0 


Adipose 


0.0 


0.0 



Table 37 . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2888, Run 

XOUOjf /7OU 


Tissue Name 


Rel. Jiixp.(vo) 
Ag2888 9 Run 
1 60897960 


Normal Colon 


0.0 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diflf 
(OD03866) 


100.0 


JCidnev dancer 
8120613 


0.0 


CC Margin (OD03866) 


l.l ! 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer 
9010320 


0.5 


CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


0.0 


1VJLULL J-/ 111 ^WJ-/\^/ jj/ZU ^ 






0 0 


CC Margin (ODO3920) 


0.0 


Uterus Cancer 06401 1 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


1.2 


Normal Thyroid 


0.0 


CC Margin (OD03921) 


0.1 


Thyroid Cancer 
064010 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 

IVJLCLo 


14.2 


Thyroid Cancer 
A302152 


0.0 


Liver Margin (ODO4309) 


0.2 


Thyroid Margin 

AJUilJJ 


0.0 


Colon mets to lung 
(OD04451-01) 


3.5 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.0 


Breast Cancer 
(OD04566) 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


0.0 


Prostate Cancer 
fOD04410} 


0.0 


Breast Cancer Mets 
(0004590-03^ 


0.0 


Prostate Margin 
(OD04410) 


0.0 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.0 


Prostate Cancer 
(OD04720-01) 


0.0 


Breast Cancer 064006 


0.0 


Prostate Margin 
(OD04720-02) 


0.0 


Breast Cancer 1024 


0.0 


Normal Lung 061010 


0.0 


Breast Cancer 


0.0 
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9100266 




Lung Met to Muscle 
£OD04286) 


0.0 


Breast Margin 
9100265 


0.0 


Muscle Margin 
(OD04286) 


0.0 


Breast Cancer 
A20y07J 


0.0 


Lung Malignant Cancer 


0.2 


Breast Margin 
A2090734 


0.0 


J^UIlg lVlaiglLL \\JU\JD 1ZU ^ 


0 0 


"NVyTITIJiI T 1VPT 


0 0 

V/.V/ 


T una PflTirer ^07104404^ 

Idling VydJJLVd \\JlJ\J'rr\J*Tj 


0 0 


T iver Cancer 064003 


0 0 


T una A/Tjircnn frVHOAAfidA 
LfUIl^ IVidX gill yyJXJKJHHyJ'r ) 




T ivpr Canrftr 1 09 S 


0 2 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237- 
01) 


0.2 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


0.0 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margui (ODO4310) 


0.0 


Normal Bladder 


0.0 


Melanoma Mets to Lung 
(OD04321) 


0.7 


Bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer 
A302173 


0.0 


Normal Kidney 


0.0 


Bladder Cancer 
(OD04718-01) 


0.3 


Kidney Ca, Nuclear grade 
2 (OD04338) 


0.0 


Bladder Normal 
Adjacent (OD0471 8- 
03) 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Ovary 


0.4 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer 
064008 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


0.1 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 

//\T\A 1A A /"V\ 

(OD04340) 


0.0 


Normal Stomach 


0.7 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.3 


Gastric Cancer 
9060358 


0.0 


Kidney Margin 
(OD04348) 


0.0 


Stomach Margin 
9060359 


0.5 


Kidney Cancer 
(OD04622-01) 


0.0 


vjastnc cancer 
9060395 


0.0 


Kidney Margin 


0.0 


Stomach Margin 


0.0 
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(OD04622-03) i 




9060394 




Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer 
9060397 


17.6 


BCidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
yooojyo 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


0.0 



Table 38. Panel 3D 



Tissue Name 


Rel.Exp.(%) 
Ag2888, Run 
164629839 


Tissue Name 


Rel. Exp.(%) 
Ag2888 9 Run 
164629839 


Daoy- Medulloblastoma 


0.0 


Ca Ski- Cervical epidermoid 

parntiftma firipfactcicic^ 
OdiOjJUUiila ^lliC ulo Laolo j 


0.0 


TE671- Medulloblastoma 


0.0 


"RC O- Ovarian rl^ar rf*11 

carcinoma 


0.0 


D283 Med- 

1V/T aHi ill nV\ 1 q ctom a 


0.0 


Ramos- Stimulated with 

"PTV/T A /irvnrvrrivfMTi 

X lYA/V lUUUliljrlslll Uli 


0.0 


PFSK-l- Primitive 

IN C LUU CO io ucmidi 


0.0 


Ramos- Stimulated with 

"PTV^ A /t/Yt'itfYffinT/oin 1 Ali 
x IVJjfA/lUllULLLyOJll IHIi 


0.0 


XF-498- CNS 


0.0 


1VJLDVJ-V/1- ^UlOIllU 

myelogenous leukemia 
(megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


CrlinMnctnmn 
Or'AOO" vJlluuiaMUlXul 




JL^allUJ.** JO UlivlLL E> lyiXipilUXXia. 


0 0 

v.v 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- 
Neuroblastoma 

^liieida labia ) 


0.0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkiris B-cell 
lynipnunia 


0.0 


Cerebellum 


0.0 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


0.0 


t 1 a. m 11 i i * 

Jurkat- T cell leukemia 


0.0 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


o.o 


ir-l- brytxiroleukemia 


0.0 


DMS-1 14- Small cell 
lung cancer 


0.0 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


0.0 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


0.0 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 
lung cancer 


0.0 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 
lung cancer 


0.0 


Caki-2- Clear cell renal 
carcinoma 


0.0 
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NCI-H82- Small cell 
lung cancer 


0.0 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) _ ! 


0.0 


G401- Wilms' tumor 


0.0 


NCI-H1155- Large cell 
lung cancer ! 


0.0 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


77.9 


NCI-H1299- Large cell 
lung cancer 


0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


1.6 


NCI-H727-Lung 
carcinoid 


0.0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


2.5 


NCI-UMC-ll-Lung , 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-1- Small cell lung 
cancer 


0.0 


HP AC- Pancreatic 
adenocarcinoma 


0.0 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


0.0 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma 
(transitional cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


0.0 


SW1 116- Colon 
adenocarcinoma 


0.0 


HT-1197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


100.0 


MG-63- Osteosarcoma 


0.0 


KATO m- Gastric 
carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


0.0 

. .-. — 


NCI-SNU-1- Gastric 
carcinoma 


0.0 


A431- Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 
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MKN-45- Gastric 
carcinoma ] 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric 
carcinoma 


27.9 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.0 


SCC-9- Squamous cell 
carcmoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


0.0 


SCC-15- Squamous cell 
carcmoma ot tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Panel 1.3D Summary: Ag2888 The expression of the NOV5a gene was assessed in two 
independent runs in panel 1.3D. The expression of this gene appears to be highest and almost 
exclusive to a sample derived from a colon cancer (CTs=31). Thus, the expression of the 
NOV5a gene could be used to distinguish this sample from other samples in the panel. 



5 Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be beneficial in the treatment of colon cancer. 

Panel 2D Summary: Ag2888 The expression of the NOV5a gene appears to be highest and 
almost exclusive to a sample derived from a colon cancer (CT=30). This expression is 
consistent with the expression in panel 1 .3D. Thus, the expression of the NOV5a gene could 
10 be used to distinguish this sample from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be beneficial in the treatment of colon cancer. 

Panel 3D Summary: Ag2888 The expression of the NOV5a gene appears to be highest and 
almost exclusive to a sample derived from a gastric cancer cell line (CT=34.1). Thus, the 
15 expression of this gene could be used to distinguish this sample from other samples in the 
panel. Moreover, therapeutic modulation of the NOV5a gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be beneficial in the treatment of 
gastric cancer. 

Panel 4D Summary: Ag2888 Expression of the NOV5a gene is low/undetectable in all 
20 samples on this panel (CTs>35). (Data not shown.) 

E. NOV5b: prostasin 
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Expression of the NOV5b gene (CG56142-02) was assessed using the primer-probe set 
Ag4095, described in Table 39. Results of the RTQ-PCR runs are shown in Tables 40, 41 and 
42. 



Table 39 . Probe Name Ag4095 



Primers 


Sequences 


Length, 


Start Position: 


SEQ ID NO: 


Forward 


5'-aatgagagggj^cctgtct-3' 


21 


90 


192 


Probe 


TET-5'-caggtw^^ 


24 


112 


193 


Reverse j 


5'-gcagacttccttccctgagt-3' 


20 


148 


194 



Table 40 . CNS_neurodegeneration_vl.O 



Tissue Name j 


Rel. Exp.(%) Ag4095, 
Run 214296164 


Tissue Name 


Rel.Exp.(%)Ag4095, 
Run 214296164 


AD 1 Hippo 


0.0 


Control (Path) 3 
Temporal Ctx 


0.0 


AD 2 Hippo 


0.0 


Control (Path) 4 
Temporal Ctx 


0.0 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


0.0 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


0.0 


AD 3 Occipital Ctx 


0.0 


AT*) 6 TTiiYno 


0 0 


AD 4 Ocrinital Pbc 


0 0 


Control 2 Hippo 


0.0 


AD 5 Occipital Ctx 


0.0 


Control 4 Hippo 


0.0 


AD 6 Occipital Ctx 


0.0 


Control (Path) 3 

TT* 

Hippo 


0.0 


Control 1 Occipital 
Ctx 


0.0 


AD 1 Temporal Ctx 


0.0 


Control 2 Occipital 
Ctx 


0.0 


AD 2 Temporal Ctx 


0.0 


Control 3 Occipital 
utx 


0.0 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital 
Ctx 


0.0 


AD 4 Temporal Ctx 


0.0 


Control (Path) 1 
Occipital Ctx 


0.0 


AD 5 Inf Temporal 
Ctx 


0.0 


Control (Path) 2 
Occipital Ctx 


0.0 


AD 5 Sup Temporal 
Ctx 


0.0 


Control (Path) 3 
Occipital Ctx 


0.0 


AD 6 Inf Temporal 
Ctx 


0.0 


Control (Path) 4 
Occipital Ctx 


0.0 


AD 6 Sup Temporal 
Ctx 


0.0 


Control 1 Parietal 
Ctx 


0.0 


Control 1 Temporal 
Ctx 


100.0 


Control 2 Parietal 
Ctx 


0.0 
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Control 2 Temporal 
Ctx 


0.0 

- - -.. ..... 


Control 3 Parietal 
Ctx 


0.0 


Control 3 Temporal 
Ctx 


0.0 : 


Control (Path) 1 
Parietal Ctx 


0.0 


Control 3 Temporal 
Ctx 


0.0 


Control (Path) 2 
Parietal Ctx 


0.0 


Control (Path) 1 j 
Temporal Ctx 


0.0 


Control (Path) 3 
r anetai utx 


0.0 


Control (Path) 2 
Temporal Ctx 


0.0 


Control (Path) 4 
Parietal Ctx 


0.0 



Table 41 . General screening panel vl .4 



Tissue Name 


Rel. Exp.(%)Ag4095, 
Run 219575329 


Tissue Name 


Rel. Exp.(%) Ag4095, 
Run 219575329 


Adipose 


0.0 


Renal ca. TK-10 


0.2 


Melanoma* 
Hs688(A).T 


0.0 


Bladder 


0.0 


Melanoma* 1 
Hs688(B).T 


u.u 


Gastric ca. (liver met.) 
NCI-N87 


0 1 


Melanoma* M14 


0.0 


Gastric ca. KATO in 


1.3 


Melanoma* 
LOXIMVI 


0.0 


Colon ca.SW-948 


0.2 


Melanoma* SK- 
MEI^5 


0.0 


Colon ca.SW480 


2.9 


Squamous cell 
carcinoma SCC-4 


0.0 , 


Colon ca.*(SW480 
met) SW620 


0.0 


Testis Pool 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone ; 
met) PC-3 


0.0 


/~i 1 _ T T/ V I * -11/*" 

Colon ca. HCT-1 16 


0.0 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


0.0 


Placenta 


0.0 


Colon cancer tissue 


100.0 


Uterus Pool 


0.0 


Colon ca.SWl 116 


0.1 


Ovarian ca. 
OVCAR-3 


0.0 


Colon ca. Colo-205 


0.0 


Ovarian ca, SK-OV- 
3 


0.0 


Colon ca. SW-48 


0.1 


Ovarian ca. 
OVCAR-4 


0.0 


Colon Pool 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


Small Intestine Pool 


0.0 


Ovarian ca. IGROV- 
1 


7.5 i 


Stomach Pool 


0.0 


Ovarian ca. 
OVCAR-8 


2.0 


Bone Marrow Pool 


0.0 


Ovary 


0.0 


Fetal Heart 


0.0 
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Breast ca. ivLL/i 4 - / i 


U.U 


TT^flrt Pool 


U.V/ 


rsreast ca. MJJ A- • 
MB-231 


0.2 


Lymph Node Pool 


0.0 


Breast ca. BT 549 


0.0 


Fetal Skeletal Muscle 


0.0 


Breast ca. T47D 1 


ii 

0.5 


Skeletal Muscle Pool 


0.0 


Breast ca. MDA-N 


0.2 


Spleen Pool 


0.0 


Joreasi Jrooi 


0 0 
V/.u 






Trachea 


0.0 


CNS cancer (glio/astro) 

UO/ iVlvj 


0.0 


Lung 


1.2 ! 


QMS cancer (glio/astro) 

TT 1 1 O Ayfri 


0.0 


Fetal Lung | 


0.0 


CNS cancer 

/timii-A-tnoA OF XT A O 

(neuro,metj ojs.-jn-ad 


0.0 


Lungca.NCI-N417 


0.0 


CNS cancer (astro) SF- 


0.0 


Lung ca. LX-1 


0.0 


CNS cancer (astro) 

OINI5- / J 


0.2 


Lungca.NCI-H146 


0.0 


CNS cancer (glio) 


6.3 


Lung ca. SHP-77 


0.7 


L>rNu cancer ^giioj or- 
295 


0.5 


Lune ca. A549 


0.0 


Brain (Amygdala) Pool 


0.0 


Lung ca. NCI-H526 


0.0 1 


Brain (cerebellum) 


0.0 


i^ung ca. iN^i-jiz^ 




Drain f foicxW 

.Drain (ieuu/ 


n n 

KJ.V 


Lungca.NCI-H460 


0.0 


J3iam ^JLjjppuCainpuS ) 

Pool 


0.0 


-Lung ca. xiL/Jr-oz 




^crtJurai vsUric/X ± ooi 


0 0 


Lungca.NCI-H522 


0.0 


jDraui ^oUDsianua nigraj 
Pool 


0.1 


Uver 


0.0 


Brain (Thalamus^ Pool 


0.0 


Fetal Liver 


0.1 


Brain (whole) 


0.0 


Liver ca. HeDG2 


0.0 


Spinal Cord Pool 


0.0 


Kidney Pool 


0.0 


Adrenal Gland 


0.0 


Fetal Kidney 


0.1 


Pituitary gland Pool 


0.0 


Renal ca. 786-0 


0.0 


Salivary Gland 


0.0 


Renal ca. A498 


0.0 


Thyroid (female) 


0.0 


Renal ca. ACHN 


0.0 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.0 


Pancreas Pool 


0.0 



Table 42. Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Ag4095, Run 
172383943 


Tissue Name 


Rel- Exp.(%) 
Ag4095,Run 
172383943 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 
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Secondary Th2 act 


0.0 


HUVEC IFN gamma ■ 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest j 


0.0 


TTTTt TT^AI TT 1 1 

HUVEC IL-ll ] 

■ ■ mi i r.n , i . -> 


A A 

0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 

mvrn i 1 • tt h » 

TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithehum j 

fTTfV lit < ■ TIP .* 1 j 

TNFalpha + ELlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithehum 
none 


o.p 


Primary Trl rest 


0.0 


Small airway epithehum 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 j 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + ELlbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


8.3 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 

* XT «/ 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ry Thl/Th2/Trl_anti- 
CD95 CH11 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD1106 (Keratmocytes) 

TNTRflliVhsi ■+* TT -1 Vipta 
1 nr aipila • U-r 1 U via 


0.0 


LAK cells IL-2 1 


0.0 


Liver cirrhosis 


0.0 


T A "XT' ■% 1 TT /> i TT 4 

LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292IL-4 


0.0 


LAK cells IL-2+ EL- 18 


0.0 


NCI-H292 IL-9 


0.0 


LAK cells 

"PAA A /i ati Am\/r»i"n 
a IVlxV lUUUlXLyCJXl 


0.0 


NCI-H292IL-13 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292J5N gamma_ 


0.0 


1 wo Way JVLLK J day 


0.0 


TTTH A T? — _ 

HP ABC none 


A A 

0.0 


Two Way MLR 5 day 


0.0 


HP AEC TNF alpha + IL- 1 
beta 


0.0 
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Trim AA7qi/ A/TT "D 1 Ar%<*r 

i wo vy ay ivuLxv / uay 


U.U 


XjUilg XlUlUUlaol UUJLLC 


U.U 


PBMC rest 


0.0 


T nno fihrnKlnct TXTP aTnha 
IvUIlg 111/lUUJ.aoL 11NP aipila 

+ IL-1 beta 


0.0 


PBMC PWM ! 


0.0 


Lung fibroblast IL-4 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


0.0 


TJ QTYirvc /k r« oil \ -n/M^o 
ivdlllUb y£> CCUJ LLULLC 




T una fiHr/VKInct TT — 1 3 




Ramos (B cell) 
lonomyciii 


0.0 


Lung fibroblast 1FN 
gamma 


0.0 


B lymphocytes PWM - 


0.0 


Dermal fibroblast 
i u / u res i 


0.0 


B lymphocytes CD40L 
ana Lu-*f 


0.0 


Dermal fibroblast 
t^v^jjiu/u iiNr aipna 


0.0 


EOL-l dbcAMP 


0.0 


Dermal fibroblast 

^✓V^J-ilU /U JLU-l DCla 


0.0 


EtKjLrL GDC/\lVJJr 

PMA/ionomycin 


0.0 


"Hormol •fi'Urv^Kloel- TT7XT 

uennai norooiasi irxN ? 
gamma 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


3.9 




ft ft 
V/.v 


JL/ClXliOl PlUiUUlobLo I Co I 


0 0 


Lienanuc cens anu- 
CD40 


0.0 


Neutrophils TNFa+LPS 


17.9 


Monocytes rest 


0.0 


Neutrophils rest 


100.0 


Monocytes LPS 


0.0 


Colon 


0.0 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVEC none 


0.0 


Kidney » 


0.0 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Ag4095 Expression of the NOV5b gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 



General, screening j?anel_vl»4 Summary: Ag4095 The expression of theNOV5b gene 
appears to be highest and almost exclusive to a sample derived from a colon cancer (CT=27). 
5 Thus, the expression of this gene could be used to distinguish this colon cancer sample from 
other samples in the panel. Moreover, therapeutic modulation of the NOV5b gene, through the 
use of small molecule drugs, protein therapeutics or antibodies might be beneficial in the 
treatment of colon cancer. 

Panel 4.1D Summary: Ag4095 The NOV5b gene, a prostasin homolog, is expressed almost 

10 exclusively in resting neutrophils. This expression is reduced nearly to the background level 

(CT=34.18) in neutrophils activated by TNF-alpha+LPS. This expression profile suggests that 

the serine proteinase homolog encoded by the NOV5b gene is produced by resting neutrophils 

but not by activated neutrophils. Therefore, the NOV5b gene product may reduce activation of 
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these inflamm atory cells and be useful as a protein therapeutic to reduce or eliminate the 
symptoms in patients with Crohn's disease, ulcerative colitis, multiple sclerosis, chronic 
obstructive pulmonary disease, asthma, emphysema, rheumatoid arthritis, lupus 
erythematosus, or psoriasis. 

5 In addition, small molecule or antibody antagonists of the NOV5b gene product may 

be effective in increasing the immune response in patients with AIDS or other 
immunodeficiencies. 

F. NOV6 (NOV6a,NOV6b and NOV6c)* Lysosomal Acid Lipase Precursor 

Expression of the NOV6a and NOV6b genes (CG50159-01 and CG50159-02) was 
10 assessed using the primer-probe sets Agl456, Ag2446, Ag2132, Ag2444, Agl899 and 

Ag2059, described in Tables 43, 44, 45, 46, 47 and 48. Results of the RTQ-PCR runs are 
shown in Tables 52, 53, and 54. Please note that the probe and primer sets Ag2059, Ag2132, 
Ag2444, Ag2446 do not correspond to the NOV6b variant. The probe and primer set Ag2919, 
described in Table 49, do not correspond to NOV6a. NOV6c (CG501 59-04) does not match 
15 the probe and primer sets Ag2059 and Ag2132. The probe and primer sets Ag213 1 and 
Ag6048, described in Tables 51 and 50 are exclusive to NOV6c. These exclusions do not 
change the expression results or analyses presented below. 

Table 43 . Probe Name Agl456 



Primers 




Sequences 

— , . ! 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-tcctgaggtgtggatgaatact-3* 


22 


91 


195 


Probe 


TET-S'-catcatctacaatggctaccccagtga-S'-TAMRA 


27 


121 


196 


Reverse 


5'-ccatcttcagtggtgacttcat-3' 


22 


153 


197 



Table 44 . Probe Name Ag2446 



Primers 


Sequences 




Length 


Start Position 


SEQID 
NO: 


Forward 


5'-gaaacagtcggggaaacact-3' 


20 


354 


198 


Probe 


TET-5 -tggtcaagaagacacaaaacactctca-3 '-TAMRA 


27 


374 


j 199 


Reverse 


5 -aaaccaaaggcccagaattt-3 ' | 


20 


413 


200 



20 Table 45 . Probe Name Ag2132 



Primers 


Sequences jLength 


Start Position 


SEQ ID NO: 


Forward 


5'-ggggaaatgacgctgataatat-3' 


22 


1 858 


201 


Probe ; 


TET-S'^ccctatatatgacctgactgc^atg-S'-TAMRAj 


26 


903 


202 


Reverse 


5-cccaaatagcagtaggcacttt-3' 


22 


929 


203 



Table 46 . Probe Name Ag2444 
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Primers 


Sequences 


3 

Length Start Position 

—4-— — — 


SJ&V? ID 


rurwoiu. 


D -gda^CaglCggggadaV/<lCL-j 


20 354 


204 


Probe 


TOT-S'^ggtcaagaagacacaaaacactct^ 


27 1 374 


205 


Reverse i 


5 f -aaaccaaaggcccagaattt-3' 


20 J 413 


206 


Table 47. Probe Name Agl899 


Primers 


Sequences 


LengthjStart Position 


SEQID 
NO: 


Forward 


5-tcctgaggtgtggatgaatact-3' 


22 | 91 


207 


Probe 


TET-5'-catcatctacaatggctatt^^ 


27 | 121 


208 


Reverse 


S-ccatcttcagtggtgacttcat-S 1 


22 j 153 


209 


Table 48. Probe Name Ae2059 



Primers 


Sequences 


Length 


Start Position 


SEQ ID NO: 


Forward 


S'-ggggaaatgacgctgataatat-S 1 


22 


858 


210 


Probe 


TET-5*-cccctatatatgacctgactgccatg-3'-TAMRA 


26 


903 


211 


Reverse 


5'-cccaaatagcagtaggcacttt-3* 


22 


929 


212 



Table 49 . Probe Name Ag2919 



Primers 


Sequences 


Length 


Start Position] SEQ ID NO: 


Forward 


5'-gaaatggcgctgataatatgaa-3' 


22 


861 ] 213 


Probe 


TET-5'-cccctatatatgacctgactgccatg-3'-TAMRA 


26 


903 | 214 


Reverse 


5'-cccaaatagcagtaggcacttt-3' 


22 


929 J 215 



Table 50 . Probe Name Ag6048 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5'-aattccataatcaaggctgtttt-3 f 


23 


662 


216 


Probe 


TET-S'-tgcaacaataagatactctggttgatatgtagcga-S'-TAMRA 


35 


743 


217 


Reverse 


S-ggggatgactctgattcatatttt-S 1 


24 


810 


218 



Table 51 . Probe Name Ag2131 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-tttatgtccttatgggctggat-3' 


22 


779 


219 


Probe 


TET-5'-cccctatatatgacctgactgccatg-3'-TAMRA 


26 


831 


220 


Reverse 


5'-cccaaatagcagtaggcacttt-3' 


22 


857 


221 



Table 52 . AI_comprehensive panel_vl.O 





ReL Exp.(%) 




Rel. Exp.(%) 


Tissue Name 


Agl456, Run 


Tissue Name 


Agl456, Run 




224501612 




224501612 
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110967 COPD-F 


0.0 


1 10/1 OH TV/fo+/-»V» Pn»4 u ^1 

1 1242 / Matcn Control 
Psoriasis-F 


0.0 


1 1 AH OA /^i^YTlTN T? 


O 1 

2.1 


1 1 OA 1 O Drnriori o A yf I 

1 1 24 1 o r sonasis-M 1 


a n 


110968 COPD-M 


0.0 


1 A/To+/*T\ PVvrvH-rtl ' 

1 12 /2j ivLaicn L/Ontroi 
Psoriasis-M 


0.0 


. _ „ r , ...... 

WWII CUrD-M 


a a 
U.U 


1 1 OA 1 O T)rr\rinpi o A/f 

1 124iy rsonasis-Jvi j 


U.U 


1 10989 Emphysema-F ' 


2.6 


1 12424 Matcn control 
Psoriasis-M 


0.0 


lioyyi bmpiiysema-r 


A A 

00 


1 1242U rsonasis-M 


A A 

4.4 


110993 Emphysema-F 


0.0 


112425 Match Control | 
Psonasis-M 


0.0 


110994 Emphysema-F 1 


0.0 i 


104689 (MF) OA 
Bone-Backus 


0.0 


110995 Emphysema-F 


0.0 


104690 (MF) Adj 
.Normal Bone-BacKus 


3.0 


110996 Emphysema-F 


0.0 ! 


104691 (MF) OA 
Synovium-B ackus 


35.1 


110997 Asthma-M 


5.0 


104692 (BA) OA 
Cartilage-Backus 


0.0 


111001 Asthma-F 


1.6 


104694 (BA) OA 
Bone-Backus 


3.2 


111002Asthma-F 


2.5 


104695 (BA) Adj 
XNonnai Jione-i5acKus 


3.1 


1 1 1003 Atopic Asthma- 
F 


0.0 


104696 (BA) OA 
Synovium-Backus 


20.9 


1 1 1004 Atopic Asthma- 
F 


0.0 


104700 (SS) OA Bone- 
Backus 


39.0 


1 1 1005 Atopic Asthma- 
F 


0.0 


104701 (SS) Adj 
Normal Bone-Backus 


3.3 


1 1 1006 Atopic Asthma- 

u 
r 


0.0 


104702 (SS) OA 
Synovium-B ackus 


5.0 


111417Allergy-M 


0.0 


1 1 /uyi UA Cartilage 
Ren7 

IvVU / 


0.0 


1 12347 Allergy-M 




112672 OA Bone5 


0.0 


1 12349 Normal Lung-r 


0.0 


l i2o /o UA synovium j 


A A 
U.U 


112357 Normal Lung-F 


0.0 


112674 OA Synovial 
riuia ceusD 


0.0 


1 12354 Normal Lung-M 


0.0 


1 1 /iuu UA Cartilage 
Repl4 


0.0 


1 12374 Cronns-F 


1 /I 

2.4 


l iz /Do ua Honey 


U.U 


112389 Match Control 
Crohns-F 


100.0 


112757 OA Synovium^ 


0.0 


112375 Crohns-F 


0.0 


112758 OA Synovial 
Fluid Cells9 


1.3 


112732 Match Control 


5.0 |1 17125 RA Cartilage 


0.0 
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Crohns-F 




Rep2 




112725 Crohns-M 


1.5 


1 1 3492 Bone2 RA 


/CO A 

oz.u 


112387 Match Control 
Cronns-M 


0.0 


113493 Synovium2RA 


8.7 


112378 Crohns-M 


0.0 


113494 Syn Fluid Cells 

KA j 


21.0 

* 


I i/oyu Matcn L/Oniroi 
Crohns-M 


2.3 


113499 Cartilage4RA 


20.6 


112/20 Cronns-M 


A A 


1 1 OCAA D M « n >l ~D A 

1133UU Bone4 KA 


ZD.J 


112731 Match Control 
Crohns-M 


0.0 


113501 Synovium4RA 


15.3 


112380 Ulcer Col-F 


0.0 


113502 Syn Fluid 
Cells4 RA 


8.5 


1 12734 Matcn Control 
Ulcer Col-F 


52.5 


113495 Cartilage3 RA 


33.7 


112384 Ulcer Col-F 


A A 

0.0 


113496 Bone3 RA 


33.7 


112737 Match Control 
Ulcer Col-F 


2.5 


113497 Synovium3 RA 


19.9 


112386 Ulcer Col-F 


2.4 


113498 Syn Fluid 
Cells3 RA 


37.6 


112738 Match Control 
Ulcer Col-F 


3.3 


117106 Normal 
Cartilage Rep20 


0.0 


112381 Ulcer Col-M 


f\ A 

u.u 


113663 Bone3 Normal 


A A 

0.0 


112735 Match Control 
Ulcer coi-M 


1.4 1 


113664 Synovium3 
Normal 


0.9 


112382 Ulcer Col-M 


28.5 


113665 Syn Fluid 
Cells3 Normal 


0.0 


112394 Match Control 
Ulcer Col-M 


0.0 


1 <ni /\T XT 1 

117107 Normal 
Cartilage Rep22 


2.4 


1 12383 Ulcer Col-M 


0.0 


113667 Bone4 Normal j 


0.0 


112736 Match Control 
uicer coi-m 


74.2 


113668 Synovium4 
JNormai 


0.0 


112423 Psoriasis-F 


4.4 


113669 Syn Fluid 
Cells4 Normal 


0.0 



Table 53. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl456, 
Run 138374123 


Tissue Name 


ReL Exp.(%) Agl456, 
Run 138374123 


Endothelial cells 


0.0 


. . , , 

Renal ca. 786-0 


0.0 


Heart (Fetal) 


0.6 


Renal ca. A498 


0.0 


Pancreas 


0.0 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal Gland 




Renal ca.UO-31 


0.0 


Thyroid 


1.3 


Renal ca.TK-10 


0.0 
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Salivary gland 


3.2 


Liver , 


4.1 


Pituitary gland 


A 1 

0.3 


-Liver ^ieiaij 


4. J 


Brain (fetal) 


0.6 


jLfiver ca. 

(heoatoblasrt HeoG2 


0.0 


Brain (whole) 


0.0 


Lung 


56 _ 


Brain (amygdala) j 


O.D 


jLung (ieiaij 


1 O 
l.Z 


Brain (cerebellum) 


0.0 ! 


Lung ca. (small cell) 

T V 1 


5.9 


Brain (hippocampus) 


0.7 


Lung ca. (small cell) 


1.7 


Brain (thalamus) 


0.7 


Lung ca. (s.cell var.) i 

CXTD in 

oxlr-/ / 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (large 
ceil jin \^i-xi**ou 


0.0 


Spinal cord 


2.1 


Lung ca. (non-sm. 
ceiij AD4y 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 


60.3 


glio/astroU-118-MG 1 


1.8 


Lung ca. (non-s.cell) 

tlUr-oZ 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) 


2.8 


Neuro*; met SK-N- 

A C 

Ad 


0.0 


Lung ca. (squam.) 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


astrocytoma SNB-75 


A A 

0.0 


Mammary gland 


u.o 


glioma SNB-19 


0.0 


Breast ca.* (pl.ef) 
MCI*-/ 


0.9 


glioma U251 


0.0 


Breast ca.* (pl.ef) 

■\yf-pv A A/TD OH 

JVLUA-MJd-z3 1 


0.0 


glioma SF-295 


0.0 


Breast ca. (pi. el) 
T47D 


0.0 


Heart 


19 9 


Breast ca BT-549 


0.0 


Skeletal Muscle 


8.2 


Breast ca. MDA-N 


0.0 


r>one marrow 


1 Art n 


Ovary 


n n 
u.u 


Thymus 


0.6 


Ovarian ca.OVCAR- 

3 


0.0 


Spleen 


12.3 


Ovarian ca. OVCAR- 
4 


0.0 


Lymph node 


0.9 


Ovarian ca. OVCAR- 

c 
J 


1.4 


Colorectal Tissue 


1.9 


VJVariclu Ua. W V V^oJx- 

8 


0.0 


Stomach 


2.0 


Ovarian ca. IGROV- 


0.0 
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i 
i 




Small intestine 


1.2 


Ovarian ra fncnifa*^ 
w Vail all wcU ^doUlLCb ^ 

SK-OV-3 


0.0 


uoion ca. o w *t ou 






v/.t 


L/Oion ca. owo/u 
(SW480met) 


3.1 


Placenta 


2.2 


Polrm /»o WT9Q 

uoion ca. jciizy 


n n 
u.u 


XT JLUouAlG 


1 4 

x .t 


Colon ca.HCT-1 16 


0.0 


x rooiaic i/d. ^uuiie 

met)PC-3 


0.0 


uoion ca. ^auo-z 


U.D 


IcSQS 




Colon ca. Tissue 

(UDUdoDO) 


8.2 


Melanoma 

JtlSOoo\AJ. 1 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma* (met) 
rxsoooyp). i 


0.0 


/MT ^ •„ 

Gastric ca. (liver 
met)NCI-N87 


2.4 


Melanoma UACC-62 


0.0 


Diaaaer 


90 1 


lVICldllUilld. 1Y1 1*t 


0 0 

V.v 


Trachea 


0.6 


Melanoma LOX 
iivi yi 


0.0 


Kidney 


3.1 


Melanoma* fmert 

J.YJLVXCUXVSJ-U.CI iiuviy 

SK-MEL-5 


1.2 


Kidney (fetal) 


2.5 







Table 54. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) 
Agl456, Run 
147644869 


Re!.Exp.(%) | 
Agl456, Run 
165529464 


Rel.Exp.(%) 
Ag2132,Run i 
160164823 I 


Rel. Exp.(%) 
Ag2444, Run 
165629988 


Liver 

adenocarcinoma 


0.0 


0.0 


0.0 


0.0 


Pancreas 


0.0 


0.0 


0.0 ; 


1.9 | 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


0.0 


0.0 


Adrenal gland 


9.2 


7.6 


5.2 _J 


1.9 


Thyroid 


0.0 


0.0 


0.0 


1.6 


Salivary gland 


o.o 


0.0 j 


0.0 


0.4 


Pituitary gland 


0.0 


0.0 


0.0 


0.6 


Brain (fetal) 


0.0 


0.0 


0.0 


1.4 


Brain (whole) 


0.0 


0.0 J 


0.0 


0.3 


Brain (amygdala) 


o° 


0.0 


0.0 


0.0 


Brain (cerebellum) 


0.0 


0.0 


0.0 


0.0 


Brain (hippocampus) 


0.0 


0.0 


0.0 


0.4 


Brain (substantia 
nigra) 


4.6 


0.0 


o.o ! 


0.4 


Brain (thalamus) 


0.0 


0.0 


0.0 


0.0 
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Cerebral Cortex 


0.0 


0.0 


0.0 ; 


0.5 


Sninal cord 


0.0 


10.4 


3.5 


1.2 


gfco/astroU87-MG 


0.0 


0.0 


0.0 


0.0 


giio/astro u-iio-Mu 


10 A 




10 7 ' 
1U. / 


ft s 


astrocytoma 


0.0 


0.0 


0.0 


0.0 


MiMlfA** mot XT 

in euro , met ojv-jn- 
AS 


0.0 


0.0 


0.0 


0.0 


astrocytoma SF-539 


0.0 


0.0 


0.0 


0.0 


astrocytoma SNB-75 


0.0 


0.0 


0.0 


2.5 


glioma SNB-1 9 i 


0.0 


0.0 


0.0 


0.0 


glioma U251 


0.0 


0.0 


0.0 


0.6 


elioma SF-295 


0.0 


0.0 


0.0 


0.0 


Heart (fetal) 


5.8 


0.0 


o.o ; 


0.0 


Jrleart 


U.U 


U.U 


U.U 


V.D 


Skeletal muscle 
(fetal) 


0.0 


0.0 


0.0 j 


0.3 


Skeletal muscle 

IJU.W1VIUA 1UUOVAV 


0.0 


6.2 


5.0 


0.6 


Bone marrow 


100.0 


100.0 


66.4 


0.0 


Thymus 

A. JUL T U1WO 


0.0 


0.0 


7.2 


0.0 


Soleen 


11.4 


8.8 


21.2 


0.0 


L,vmnh node 

JU YJLXX1/1A Uvuv 


5.0 


7.4 


0.0 


1.3 


Colorectal 


0.0 


0.0 


0.0 


0.3 


Stomach 

k«7 Will HVAi 


0.0 


0.0 


0.0 


0.9 


Small intestine 


0.0 


0.0 


0.0 


0.4 


L/Oion ca. oW4oU 


u.u 


u.u 


u.u 


u.u 


Colon ca.* 
SW620CSW480 mett 


0.0 


0.0 


0.0 

, L . Trn I r- . 


0.0 


Colon ca HT29 


0 0 


0.0 


0.0 


1.1 


Colon ca.HCT-1 16 


0.0 


0.0 


0.0 


0.0 


Colon ca. CaCo-2 


a a 
0.0 


a n 
U.U 


u.u 


A O 

U.o 


Colon ca. 
tissue(OD03866) 


10.8 


17.3 


23.2 


0.6 


uoion ca. xiuu-zyy o 


A A 

u.u 


u.u 


u.u 


1 A 
1.4 

ii _ M . ,. , r ,.„... 


Lrasuic ca. {.liver 
mef)NCI-N87 


0.0 


0.0 


1.8 


100.0 


Bladder 


0.0 


6.7 


0.0 


1.5 


Trachea 


0.0 


0.0 


31.6 


1.2 


Kidnev 


0 0 

WaW 


0.0 


0.0 


0.6 


Kidney (fetal) 


5.1 


0.0 


0.0 


0.0 


Renal ca. 786-0 


0.0 


0.0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


3.9 


0.1 
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Renal ca. RXF 393 


0.0 


0.0 1 


0.0 


1.4 I 


Renal ca. ACHN 


0.0 


0.0 


0.0 i 


24.7 


Renal ca. UO-31 


0.0 


0.0 


0.0 


0.0 


Renal ca. TK-10 


0.0 


0.0 


0.0 i 


0.0 


Liver j 


0.0 


0.0 


0.0 

r - , . .... . „, 


0.0 


Liver (ietaij | 




U.U 


u.u 


ft ft 
u.u 


JLiver ca. 

(heoatoblasf) HeoG2 


0.0 


0.0 


0.0 


0.0 


Lung 


38.4 


25.0 


100.0 


1.3 


Lung (tetai) 


ion 


J./ 


10.1 


u.u 


Lung ca. (small cell) 

T V 1 

LrA-1 


11.7 


0.0 


0.0 


0.3 


Lung ca. (small cell) 


0.0 


0.0 


0.0 


2.3 


Lung ca. (s.cell var.) 

CXTD 11 


0.0 


0.0 


0.0 


0.0 


Lung ca. (large 

Ceil jJN L/1-X140U 


0.0 


0.0 


0.0 


0.5 


Lung ca. (non-sm. 

r>aX\\ AC4Q 


0.0 


0.0 


0.0 


3.3 


Lung ca, (non-s.cell) 


38.2 


17.9 


10.2 


21.5 


Lung ca. (non-s.cell) 
nUr-oz 


0.0 


0.0 


0.0 


0.0 


Lung ca. (non-s.cl) 


0.0 


0.0 


0.0 


0.3 


Lung ca. (squam.) 
o W yuu 


0.0 


0.0 


0.0 


2.2 


Jbung ca. isquam.j 
NCI-H596 


0.0 


0.0 


0.0 


0.5 


Mammary gland 


U.U 


u.u 


u.u 


u.o 


Breast ca.* (pl.ef) 
MLr-/ 


0.0 


0.0 


0.0 


35.4 


Breast ca.* (plef) 

TV/TT* A AvTD 111 

IVLi^A-JVLb-Z J 1 


0.0 


0.0 


0.0 


0.0 


rjreasi ca. (pi.eij 
T47D 


0.0 


0.0 


0.0 


5.6 


Breast ca. BT-549 


0.0 


0.0 


0.0 


1.7 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


0.0 


Ovary 


u.u 


U.U 


u.u 


Z.J 


Ovarian ca. 


0.0 


0.0 


0.0 


17.7 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


0.0 


17.1 
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Ovarian ca. 

rw/r* AD c 


0.0 


0.0 i 


0.0 


0.9 


Ovarian ca. 

r\\;p at) o 


0.0 


0.0 | 

( ] B B .. 


0.0 


4.4 


Ovarian ca. IGROV- 
1 


0.0 


0.0 

.. 


0.0 

■ ,™ 


0.0 


Ovarian ca,* 
fascitesl SK-OV-3 


0.0 


0.0 


0.0 


8.0 ' 


T Items 


0.0 


00 


0.0 


3.0 


Placenta 


5.3 


0.0 J 


16.5 


0.0 


Prostate 


A A 

u.u 


A A 

0.0 , 


A A 


(\ A 
U.U 


Prostate ca.* (bone 
met)PC-3 


0.0 


0.0 


0.0 


32.8 


Testis 


5.3 


A A 
0.0 


A A 
U.U 


1.0 


Melanoma 
Hso8o(A)/I 


0.0 


0.0 


0.0 


0.0 


Melanoma* (met) 
JtiSo88(J3).l 


0.0 


0.0 


0.0 


0.0 


Melanoma UACC- 
62 


0.0 


0.0 


0.0 


0.5 


Melanoma M14 


0.0 


U.U 


U.U 


A < ! 
U.0 


Melanoma LOX 

TK K\ TX 

IMVI 


0.0 


0.0 


0.0 


0.0 


jyieianoma jmeij 
SK-MEL-5 


0.0 


0.0 


0.0 


0.0 


Adipose 


27.0 


14.3 


10.7 


4.0 



Table 55. Panel 2D 



Tissue 
Name 


Rel. 
Exp.(%) 
Agl456, 

Run 
147644930 


Rel. 
Exp.(%) 
Agl456, 

Run 
148059395 


Rel. 
Exp.(%) 
Agl456, 

Run 
162599938 


Tissue | 
Name 


Rel. 
Exp.(%) ! 
Agl456, 

Run 
147644930 


Rel. 
Exp.(%) 
Agl456, 

Run 
148059395 


Rel. 
Exp.(%) 
Agl456, 

Run 
162599938 


Normal 
Colon 


13.2 


2.1 


6.3 


Kidney 1 

Margin 

8120608 


0.0 


0.6 


1.0 


CC Well to 
ModDiff I 
(OD03866) 


5.5 


2.4 


2.6 


Kidney 
Cancer 
8120613 


1.0 


0.8 


0.8 


CC Margin 
(OD03866) 


2.1 


3.2 


2.3 


Kidney 
Margin 
8120614 i 


0.0 


0.0 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.6 


0.0 


1.7 


Kidney 
Cancer 
9010320 


17.9 


13.8 


15.0 


CC Margin 


0.0 


0.0 


0.8 


Kidney 


0.7 


1.4 


1.4 
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(OD03868) 








Margin 
9010321 








CC Mod 
Diff 

(ODO3920) ' 


1.8 


2.9 


3.5 


Normal 
Uterus 


0.0 


0.0 


0.0 


CC Margin 
(ODO3920) 


0.5 


1.2 ; 


2.6 


Uterus j 

Cancer 

064011 


1.2 


0.5 


2.1 


CC Gr.2 
ascend colon! 
(OD03921) 


1.3 


9.2 


6.5 


Normal 
Thyroid 


0.0 


0.6 


0.7 


CC Margin • 
(OD03921) 


0.0 


0.5 


1.7 


Thyroid 

Cancer 

064010 


0.0 


1.3 


2.8 


CCfrom 
Partial 

Hepatectomy' 
(ODO4309) ' 
Mets 


2.3 


6.7 


7.1 


Thyroid 
Cancer \ 
A302152 


1.9 


0.6 


3.0 


Liver 

Margin 

(ODO4309) 


3.2 


7.3 


2.3 


Thyroid 

Margin 

A302153 


0.0 


0.0 


1.9 


Colon mets 
to lung 
(OD04451- 

oi) 


1.3 


0.6 


0.0 


Normal 
Breast 


0.8 


1.9 


0.0 


Lung Margin 

(OD04451- 

02) 


2.0 


4.5 


1.9 


Breast 

Cancer 

(OD04566) 


0.0 


0.0 


0.0 


Normal 
Prostate 
6546-1 


eaaaa 

0.0 


0.0 


0.0 


Breast 
Cancer 
(OD04590- 
01) 


0.0 


1.9 


0.0 


Prostate 

Cancer 

(OD04410) 


0.7 


0.0 


2.9 


Breast 

Cancer 

Mets 

(OD04590- 
03) 


0.9 


0.5 


1.4 


Prostate 
Margin 
(OD04410) 


0.6 


0.0 


0.0 


Breast 

Cancer 

Metastasis 

(OD04655- 

05) 


1.1 


0.6 


1.7 


Prostate 
Cancer 
(OD04720- 
01) 


0.6 


0.0 


0.0 


Breast 

Cancer 

064006 


0.0 


0.7 


0.0 
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Prostate 
Margin 
(OD04720- 
02) 


2.8 


0.2 


2.9 


Breast 

Cancer 

1024 


0.7 


0.0 


0.9 


Normal : 

Lung 

061010 


7.4 


8.2 


0.0 


Breast 

Cancer 

9100266 


0.0 


0.0 


0.0 


Lung Met to 

Muscle 

(OD04286) 


6.1 


2.0 


5.8 


Breast ; 
Margin 
9100265 i 


0.7 


0.0 


0.0 


Muscle 
Margin 
(OD04286) 


1.5 


0.6 


1.1 


Breast 
Cancer t 
A209073 


0.8 


0.0 


0.0 


Lung 

Malignant 

Cancer 


9.9 


7.3 


4.1 


Breast 

Margin 

A2090734 


0.0 


0.0 


0.0 


Lung Margin 
(OD03126) 


33.9 


28.1 


27.0 


Normal 
Liver 


0.0 


0.0 


1.1 


Lung Cancer 
(OD04404) 


13.3 


11.2 


13.0 


Liver 

Cancer 

064003 


1.4 


0.0 


0.0 


Lung Margin 
(OD04404) 


32.8 


22.2 


28.3 


Liver 

Cancer 

1025 


0.0 


0.0 


0.8 


Lung Cancer 
(OD04565) 


4.5 


1.3 . 


5.7 


Liver 

Cancer 

1026 


2.2 


1.8 


0.9 


Lung Margin 
(OD04565) 


0.0 


7.2 


4.9 


Liver 

Cancer 

6004-T 


1.2 


1.0 


0.0 


Lung Cancer 

(OD04237- 

01) 


2.1 


1.6 


3.5 


Liver 

Tissue 

6004-N 


1.1 


0.7 


2.7 


Lung Margin 
(OD04237- 

02) 1 


100.0 


100.0 


100.0 


Liver 

Cancer 

6005-T 


0.0 


0.0 


0.8 


Ocular Mel 
Met to Liver 
(ODO4310) 


0.3 : 


0.0 


0.0 


Liver 

Tissue 

6005-N 


0.0 


0.0 


0.6 


Liver 

Margin 

(ODO4310) 




0.6 


0.7 


Normal 
Bladder 


3.9 


1.8 


8.4 


Melanoma 
Mets to 
Lung 

(OD04321) 


0.5 


0.0 


0.0 


Bladder 

Cancer 

1023 


0.0 


0.0 


0.0 
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Lung Margin 
(OD04321) 


22.8 


27.5 


24.5 


Bladder 

Cancer 

A302173 


3.3 


5.2 


1.7 


Normal 
Kidney 


0.0 


0.6 


1.6 


Bladder 
Cancer 
(OD04718- 
01) 


13.0 


11.0 


11.8 


Kidney Ca, ; 
Nuclear 
grade 2 
(OD04338) 


8.7 


11.5 


16.5 


Bladder 

Normal 

Adjacent 

(OD04718- 

03) 


14.6 


12.7 


15.9 


Kidney 
Margin 
(OD04338) 


2.0 


6.1 


3.2 


Normal 
Ovary 


0.0 


0.0 


0.0 


Kidney Ca 
Nuclear 
grade 1/2 
(OD04339) 


1.4 


0.6 


0.8 


Ovarian 

Cancer 

064008 


0.0 


0.8 


0.0 


Kidney 
Margin 
(OD04339) 


0.0 


0.5 


2.6 


Ovarian 
Cancer 
(OD04768- 
07) 


2.9 


2.3 


6.0 


Kidney Ca, 
Clear cell 
type 

(OD04340) 


20.0 


26.8 


25.9 


Ovary 
Margin 
(OD04768- 
08) 


16.7 


20.9 


12.9 


Kidney 
Margin 
(OD04340) 


7.2 


3.4 


9.7 


Normal 
Stomach 


1.1 


3.3 


3.2 


Kidney Ca, 
Nuclear 
grade 3 
(OD04348) 


0.7 


0.0 


0.5 


Gastric 
Cancer 
9060358 


0.0 


0.0 


0.0 


Kidney 
Margin 
(OD04348) 


1.2 


1.4 


1.8 


Stomach 

Margin 

9060359 


3.1 


5.9 


3.3 


Kidney 
Cancer 
(OD04622- 
01) 


11.2 


11.2 


20.9 


Gastric 
Cancer 
9060395 


13.2 


3.7 


11.0 


Kidney 
Margin 
(OD04622- 
03) 


1.6 


1.0 


1.4 


Stomach 

Margin 

9060394 


1.6 


2.7 


4.3 


Kidney 
Cancer 
(OD04450- 


0.7 


0.0 


0.0 


(jrastnc 
Cancer 
9060397 


19.1 


7.4 


9.8 
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oi) : 
















Kidney 
Margin 
(OD04450- 

03) : 


0.0 


1.4 


3.2 

..j 


Stomach 
Margin 

9060396 

. . ^ 


0.0 


1.2 


0.8 


Kidney 
Cancer 
8120607 


0.0 


0.0 


0.0 


Gastric 
Cancer 
064005 


4.3 


5.6 


3.9 



Table 56. Panel 4D 





Rel. 
Exp.(%) 

Run 
139309823 


Rel. 
Exp.(%) 
Ap1456 

Run 
144691235 


Rel. 

Run 
165870453 


Rel. 

JbiXp.(7bJ 

Ac2059* 1 
Run j 
161426290 


ReL 

Aff2132. 1 

Run 
159366502 


Rel. 

£iXp.(. /o) 

A&2444, 

Run 
164320874 


Secondary Thl act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Secondary Th2 act 


0.4 


0.4 


0.0 


0.0 


0.0 


0.0 


Secondary Trl act 


0.0 


0.0 

w „ in . „ _ ( 


0.0 


0.0 


OX) 


0.0 


Secondary Thl rest 


0.0 


o.o j 


0.3 


0.0 


0.0 1 


0.0 


occonu-dxy icoi 


U. 1 


4 R 

*T.O 


2 4 


0 8 


2 7 


0.0 


Secondary Trl restj 


0.4 


0.0 


0.3 


0.0 1 


1.4 j 


0.0 


Primary Thl act 


0.0 


0.7 


0.0 


0.0 


. 0.0 


0.0 


Primary Th2 act 


.1.5 


0.3 


0.6 


0.0 


0.0 


0.0 


Primary Trl act * 


0.0 


0.6 


0.1 


0.0 


0.0 


0.0 


Primary Thl rest 


4.5 j 


4.1 


7.9 


3.0 


5.3 


0.0 


Primary Th2 rest 


6.5 


2.9 | 


3.7 


6.3 j 


1.1 1 


41.5 


Primary Trl rest 


2.7 


3.5 


1.6 , 


2.5 


1.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.4 


0.3 


0.0 


0.0 


0.0 


CD8 lymphocyte 
act 


A A. 
0.0 


0.0 


0.0 


0.0 


ft ft 


ft ft 


Secondary CD8 
lymphocyte rest 


0.5 


0.0 


0.2 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.6 


0.0 


0.0 


0.0 


0.0 


0.0 


CD4 lymphocyte 
none 


3.1 


1.1 


1.4 


5.1 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


4.3 


5.9 


4.7 


2.1 


3.5 


0.0 


LAK cells rest 


0.5 


1.1 


0.5 | 0.0 


0.0 


0.0 


LAK cells IL-2 


1.0 


1.4 j 0.8 j 0.0 


1.6 


0.0 


LAK cells EL- 


1.0 


0.9 | 0.2 j 0.0 


0.0 


0.0 
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O.L.TT 1 0 














LAK cells IL- 

z+irJN gamma 


0.5 


2.1 


0.6 


0.0 


0.0 


0.0 


LAK cells IL-2+ 

TT 1 Q 


1.0 


0.4 


0.4 


0.0 1 


0.0 


0.0 


LAJs. ceils 
PMA/ionomycin 


17.1 


17.8 


8.0 


8.5 

.... . 


10.0 

...... , ! 


0.0 


jnjv ceils lL-z resi 


a a 
U.U 


A A 


A O 

U.Z 


1 o 

1.2 ■ 


A A 

U.U 


A A 

U.U 


Two Way MLR 3 
day 


0.0 


0.0 


0.0 


1.5 


0.0 


38.7 


Two Way MLR 5 
day 


0.0 


0.3 


0.0 


0.0 


0.0 

- — 1 


0.0 

_ , . . 


lwo wayJVLLK / 
day 


0.0 


0.5 


0.0 


0.0 


0.0 


0.0 


PBMC rest 


20 3 


22 2 


18 4 

1U»T 


67 


14 0 


100 0 


PBMCPWM ! 


0.5 


0.0 


0.0 


0.0 


1.3 


45.7 


rrSJVLU JrJclA-JL 


U.U 


1 A 

l.U 


A o 

U.Z 


A A 
U.U 


f\ A 

U.U 


t\ A 

U.U 


Ramos (B cell) 
none 


36.1 


48.6 


21.0 


0.0 


7.2 


44.1 


Ramos (B cell) 
ionomycin 


100.0 


87.1 


16.6 


44.1 


27.9 


46.7 


B lymphocytes 

rWM 


0.5 


0.0 


0.0 


1.6 


0.0 


0.0 


B lymphocytes 
CD40LandIL-4 


0.5 


0.0 


0.0 


0.0 


0.0 


0.0 


"POT 1 ^Ur> A A/TD 


a a 
U.U 


A A 
U.U 


U.Z 


A A 1 
U.U 


r\ a 
U.U 


A t\ 

U.U 


EOL-1 dbcAMP 
PMA/ionomycin 


0.4 


0.0 


0.6 


1.1 


1.2 


0.0 


Dendritic ceUs 
none 


5.6 


4.7 


4.3 


3.7 


8.4 


0.0 


Dendritic cells LPS 


3.0 


1.8 


2.3 


3.7 


1 O 

1.8 


30.1 


Dendritic cells 
anti-CD40 


2.6 


3.2 


2.0 


4.7 


0.0 


0.0 


Monocytes rest 


97.3 


100.0 


100.0 


100.0 


100.0 


82.4 


Monocytes LPS 


34.2 


34.4 


20.3 


15 8 


19 3 


32 5 


Macroohaees rest 


5.1 


5.5 


3.0 


4.0 


1.3 


0.0 


Macro/oh aces LP 55 


7.5 


9.7 


4.8 


3 0 


0 0 


0.0 


HUVEC none 


0.0 


0.0 


0.0 


00 


0.0 1 


0.0 


HUVEC starved 1 


0.0 


0.0 


0.0 


0.0 


0.0 j 


0.0 


ttt j\rcr* TT 1 Uflfn 

nu V JtiC ib-l oeta 


U.U 


A A 
U.U 


a a 
U.U 


A A 

U.U 


A A 
U.U 


A A 

U.U 


HUVEC IFN 

OOYY1YY1 Q 

g<lTTlTTla 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HUVEC TNF 
alpha + IFN 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 
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gamma 














TTT T\ mn rpxTp 

HUVECTNF 
alpha + IL4 


0.0 


0.0 


0.0 


0.0 

- i 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung 

Microvascular EC , 
none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Bronchial 

epithelium 

TNFalpha* 

TT 1 "L 

ILlbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Small airway 
epithehum none 


0.5 


0.5 


0.5 


0.0 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


4.0 


3.8 


2.1 


6.2 


6.3 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
EL- lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


KU-812 (Basophil) 
rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


0.0 


0.0 


0.0 i 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


0.4 


0.2 


0.0 


0.0 


0.0 
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Liver cirrhosis 


5.4 


5.4 


6.9 


3.0 


1.4 


0.0 


Ludus kidnev 


0.4 


0.4 


0.9 


0.0 


0.0 


0.0 


NCI-H292 none 


0.0 


0.4 


0.0 


0.0 


1.5 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


L 00 


0.3 


0.0 


0.0 


0.0 




(\ ft 


U.U | 


U.U 


ft n 


n c\ 

U.v 


n ft 

v/.v 


MPT TJOOO TT7KT 

gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


UTDAT7P nnno 

Jnx/vcu none 


U.U 




U.U 


0 0 

U.U 


ft fi 


0 0 

U.U 


HPAECTNF alpha 

l TT 1 l»o+ o 

t oeia 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
oeta 


0.0 


0.0 


0.0 


0.0 


0.0 


27.0 


Lung fibroblast IL- 

A 


• 0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast EL- 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast IL- 
1 i 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast 
ir in gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Dermal fibroblast 
CCD1070 TNF 
alpha 


1.6 


0.0 


0.2 


0.0 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 

oeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Dennal fibroblast 
irJN gamma 


0.0 


0.0 


0.1 


0.0 


0.0 


0.0 


juermai nuroDiast 
IL-4 


0.5 


0.0 


0.0 


0.0 


0.0 


0.0 


BBD Colitis 2 


0.6 


0.0 


1.4 


0.0 


0.0 


0.0 


IBD Crohn's 


1.4 


1.5 


2.0 


0.0 


0.0 


0.0 


Colon 


0.6 


0.0 


0.6 


0.0 


3.1 


0.0 


Lung 


3.7 


5.2 


1.5 


2.1 1 4.9 


0.0 


Thymus 


0.5 


0.0 


0.2 


0.0 J 0.0 


0.0 


Kidney 


2.6 


4.4 


0.6 


1.6 I 0.0 


0.0 



AI_comprehensive panel_vl.O Summary: Ag 1456 Highest expression of the NOV6a 



transcript is found in normal colon tissue adjacent to tissue affected by Crohn's or ulcerative 
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colitis (CTs=33). This transcript is also found in normal colon on panels 1.2 and 2D. Since the 
NOV6a transcript appears to be down regulated in diseased colon, therapeutic modulation of 
the expression or function of the this gene or its protein product, through the use protein 
therapeutics, could regulate normal homeostasis of this tissue and be beneficial for the 
5 treatment of inflammatory bowel diseases. 

CNSjaeurodegeneration_vl.O Summary: Ag2446 Expression of the NOV6a gene is 
low/undetectable in all samples on this panel. (CTs>35). The amp plot indicates that there may 
have been a probe failure in this experiment. (Data not shown.) 

Panel 1.2 Summary: Agl456 Highest expression of the NOV6a gene is detected in bone 
10 marrow (CT=28.9). Furthermore, the difference in expression between heart (CT=3 1 .2) and 
. fetal heart tissue (CT=36.2) is significant in this panel. Thus, the expression of the NOV6a 
gene could be used to distinguish bone marrow from the other samples in the panel. In 
addition, the expression of this gene could be used to distinguish adult heart tissue from fetal 
heart tissue. 

1 5 The NOV6a gene is also expressed in many tissues with metabolic function, including 

the heart, fetal and adult liver, skeletal muscle and adrenal gland. The protein encoded by the 

i 

NOV6a gene is a lipase homolog and may be involved in the dynamic mobilization of fat in 
these tissues. Therefore, administration of this gene product or an agonist designed to it could 
enhance lipolysis and may act as an effective therapy against obesity and lipodystrophy. 
20 Conversely, an antagonist of this gene product may be useful in the treatment of conditions 
involving excessive depletion of fat reserves, such as cachexia. 

Panel 1.3D Summary: Agl456/Ag2132/Ag2444 Three out of four experiments using 
different probe and primer sets show expression of the NOV6a gene in bone marrow (CTs=33- 
34) and the lung (CT=32.4). The high expression in bone marrow is consistent with its 
25 expression seen in Panel 1 .2. Thus, the expression of the NOV6a gene could be used to 
distinguish samples derived from bone marrow and lung from other tissues on this panel. 
Furthermore, expression of the NOV6a gene could be used to distinguish between adult and 
fetal lung tissue. Ag2059/Ag2446 Expression of the gene is low/undetectable (Ct values >35) 
in all samples in Panel 1.3D (data not shown). 

30 Panel 2D Summary: Agl456 Three experiments with the same probe and primer produce 
results that are in excellent agreement, with highest expression of the NOV6a gene in normal 
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lung tissue adjacent to a tumor (CTs=30-31). In addition, the NOV6a gene appears to be 
overexpressed in three pairs of normal lung tissue when compared to corresponding cancerous 
tissue, hi addition, four of nine kidney cancers show overexpression of this gene when 
compared to their respective normal adjacent tissue. Thus, the expression of the NOV6a gene 
5 could be used to distinguish normal lung tissue from malignant lung tissue as well as 

malignant kidney from normal kidney. Moreover, therapeutic modulation of the expression of 
the CG501 59-01 gene or its gene product, through the use of small molecule drugs, antibodies 
or protein therapeutics may be effective in the treatment of kidney cancer or lung cancer. 

Panel 4D Summary: Agl456/Agl899/Ag2059/Ag2132 Multiple experiments with different 
1 0 probe and primer sets show highest expression of the NOV6a gene in resting monocytes 

(CTs= : 29-32). The gene appears to be downregulated in these cells following LPS treatment 
(CTs=32-34) and is not expressed at detectable levels in macrophages. The protein encoded by 
the NOV6a gene is homologous to acidic Upases and may play a role in lipid metabolism, 
differentiation, and activities such as phagocytosis, of these cells. Therefore, therapeutic 
15 modulation of the expression or function of the NOV6a gene or its protein product, through 
the use protein therapeutics, could regulate monocyte function and/or differentiation. 

Conversely, modulation of the expression or activity of the putative protein encoded by 
this transcript by antibodies or small molecules can reduce or prevent the inflammatory 
symptoms associated with accumulation of monocytes observed in diseases such as asthma, 
20 allergies, inflammatory bowel disease, lupus erythematosus, or rheumatoid arthritis. Please 
note that results from two other experiments, designated 144575331 and 164391568 were not 
included. Bad amp plots indicate that there were experimental difficulties with these 
experiments. 

25 G. NOV7: TRYPTASE 4 

Expression of the NOV7 gene (CG56140-01) was assessed using the primer-probe sets 
Ag2886 and Ag2887, described in Tables 57 and 58. Results of the RTQ-PCR runs are shown 
in Tables 59 and 60. 

Table 57 . Probe Name Ag2886 



Primers 


Sequences 


LengthjStart Position 


SEQ ID NO: 


Forward 


S-cccacctgaactcctaaattgt-S 1 


22 


1071 


222 


Probe 


TET-S'-ttttgttgcgaacagcagcaccct-S'-TAMRA 


24 ' 


1102 


223 
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1 22 



1127 



224 



Table 58 . Probe Name Ag2887 



Primers 


Sequences 


LengthjStart Position 


SEQID 
NO: 


Forward 


S'-aatcacacaaatgccagatgtt-S' 


22 j 1255 | 


225 


Probe 


TET-5*-cactccaatggttgacctaaaaccagg-3'-TAMRA 


27 j 1294 


226 


Reverse 


5'-agataaactaccgcacccatgt-3' 


22 j 1321 j 


227 



Table 59. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag288o, 
Run 160838439 


Tissue Name 


Rel. Exp.(%) Ag2886, 
Run 160838439 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


24.7 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. A498 


0.0 


A J 1 _ 1 J 

Adrenal gland 


0.0 


Renal ca. RXF 393 . 


0.0 


Thyroid 


. o.o _ 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 S 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain fhinnocamous^ 


31.2 


Lune ffetaD 


0.0 


Brain (substantia nigra) 


15.0 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 
NCI-H69 

llVl X.WJ *s 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG < 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


gho/astroU-118-MG 


78.5 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


9.4 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
SW900 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 


0.0 
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NCI-H596 




glioma tSJNB-iy 


a a 

0.0 


Mammary giana 


A A 
U.U 


glioma U251 


0.0 


Breast ca* (pl.ef) 
JYLCJtw 


0.0 


glioma SF-295 i 


0.0 


Breast ca.* (pl.ef) 

A/TT\ A A /TO O^l 
IVJJJ/V-iVJLD -Z. J 1 


0.0 


Heart (fetal) j 


i 

0.0 


.breast ca. jpi.eij 
T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


19.5 


Skeletal muscle (fetal) 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


U.U 


Bone marrow 


0.0 \ 


Ovarian ca. OVCAR- 

5 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR- 

A 

4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-' 

r 
J 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR- 

o 
o 


23.3 


Colorectal 


100.0 


Ovarian ca. IGROV- 
1 


0.0 


.r - . 

Stomach 


0.0 


Ovarian ca.* (ascites) 
SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. oW4oU 


u.u 


Placenta 


U.U 


Colon ca.* 

a W62U(b W48U met) 


0.0 


Prostate 




0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca. HCT-1 16 


A A 
0.0 


lesus 


AG. A 

43 .4 


Colon ca. CaCo-2 


0.0 


Melanoma 
rlSOoo^AJ.I 


0.0 


Colon ca. 
tissue(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Colon ca. HCC-2998 


13.0 


Melanoma uacc-oz 


A A 
U.U 


Gastric ca.* (liver met) 
NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


8.0 


Melanoma LOX 
lMyl 


0.0 


Trachea 


0.0 


1VJL vl dJJLULLLd. \1I±C L ) 

SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



Table 60. Panel 4D 



Tissue Name 



Rel. 



Rel. 



Tissue Name 



Rel. 



Rel. 
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Exp.(%) 
Ag2886, 

Ran 
164031519 


Exp.(%) 
Ag2887, 

Run 
159843272 




Exp.(%) j 
Ag2886, 

Run 
164031519 j 


Exp.(%) 
Ag2887, 

Kun 
159843272 


Secondary Thl act 


A A 

0.0 


A A 

0.0 


TJTTT7T70 TT 1U«+a 

HUVliL JLL-lbeta 


A A 

0.0 


A A 

0.0 


Secondary Th2 act 


10.0 


0.0 


HUVECIFN 
gamma 


0.0 \ 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVECTNF 
alpha + IFN j 
gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


ttt T\ mr*< TTvTT? 

alpha + IL4 


0.0 


0.0* 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 \ 


Primary Thl act 


19.3 


0.0 


Lung 

Microvascular EC 
TNFalpha* IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


12.6 


0.0 


Coronery artery 
SMC TNFalpha + 

TT 

IL- lbeta 


0.0 


0.0 


CD8 lymphocyte 
act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


fi n 
U.U 




Astrocytes 
lINrdipjaa + ILr 
lbeta 


ft ft 


u.u 


Secondary CD8 


0.0 


0.0 


[KU-812 


0.0 


0.0 
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[lymphocyte act J 







(Basophil) rest 






CD4 lymphocyte 
none j 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


2ry ; 
Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 


CCD1106 
(Keratinocytes) 

T*KnJo1«Via _1_ TT 

lbeta 


0.0 


0.0 


LAK. cells LL-Z | 


u.u 


A A 

u.u 


Liver cirrhosis 


AQ A 

4o.0 


AO o 
Dz.U 


LAK cells EL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


LAK cells IL- 
z+iriN gamma 


0.0 


0.0 


NCI-H292 none 


0.0 


0.0 


LAK cells IL-2+ 

TT 1 Q 
ILrlo 


0.0 


15.0 


NCI-H292 IL-4 


0.0 


0.0 


T ATT r>o11c 

laiv ceiis 
PMA/ionomycin 


29.5 i 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


JNiv ceils iLrZ rest 


A A 

u.u 


A A 

u.u 


JNUI-ijLZyz JLL-U 


o n 
U.U 


o n 
U.U 


Two WayMLR3 
day 


0.0 


0.0 


NCI-H292 IFN 
gamma 


0.0 


0.0 


Two Way MLR 5 
day 


0.0 


0.0 


HPAECnone 


0.0 


0.0 


Two Way MLR 7 
day 


0.0 


0.0 


HPAECTNF 
alpna-r jll-i beta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMC PHA-L 


0.0 


0.0 


Lung fibroblast 

TT A 
1L-4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 

TT O 

iL-y 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


4.6 


0.0 


Lung fibroblast 

TT 11 
ILrlO 


0.0 


0.0 


B lymphocytes 
rWM 


32.1 


10.7 


Lung fibroblast 
ir in gamma 


0.0 


0.0 


B lymphocytes 
CD40LandIL-4 


15.7 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.0 


0.0 


POT 1 HVioAA/TP 


n ft 


ft o 

U.U 


Dermal fibroblast 
alpha 


u.u 


ft ft 
u.u 


EOL-l dbcAMP 


0.0 


0.0 


Dermal fibroblast 


_ o.o 


0.0 
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PMA/ionomycin | 






CCD1070IL-1 
beta 






Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 
IFN gamma 


0.0 


0.0 


Dendritic cells LPS 1 


36.1 1 


0.0 


Dermal fibroblast 

TT A 


0.0 


0.0 


Dendritic cells anti- 

fT>40 


0.0 


0.0 


IBD Colitis 2 


0.0 


12.7 


ivionocyies rest 




u.u 


TRT) rVnhn'c 

IXjU V-/I UHU. o 


0 0 


0 0 


iviunooyiwo u o 






Pnlrm 




mo o 


IVldUropXlagCo XCoL 


0 0 : 
v.v/ 


0 0 




R 0 

O.v 


14 7 


TMflrrnnhfl pbs T,PS 


00 


0 0 


Thvmns 

x xx y xxxl^j 


16.2 


0.0 


HUVEC none 


0.0 


0.0 


Kidney 


0.0 


0.0 


HUVEC starved 


0.0 


0.0 









CNS_neurodegeneration_vl.O Summary: Ag2886/Ag2887 Expression of the NOV7 gene 



is low/undetectable (CTs>35) in all samples on this panel. (Data not shown.) 

Panel 1.3D Summary: Ag2886 Expression of the NOV7gene is restricted to normal 
colorectal tissue (CT=34.8). Thus, expression of this gene could be used to differentiate 
5 between this sample and other samples on this panel and between colorectal tissue and other 
normal and malignant tissue. Two other experiments with the probe and primer set Ag2877 
showed low/undetectable (CTs>35) level of expression in all the samples on this panel. (Data 
not shown.) 

Panel 2D Summary: Ag2886/Ag2887 Expression of the NOV7 gene is low/undetectable 
1 0 (CTs>35) in all samples on this panel. (Data not shown.) 

Panel 3D Summary: Ag2887 Expression of the NOV7 gene is low/undetectable (CTs>35) in 
all samples on this panel. (Data not shown.) 

Panel 4D Summary: Ag2886/Ag2887 Expression of the NOV7 gene is restricted to normal 
colon tissue (CTs=34.5). Furthermore, expression of this gene is undetectable in samples 
15 derived from patients with inflammatory bowel disease. Therefore, expression of the NOV7 
transcript could be used to used to differentiate between normal and diseased colon. 
Furthermore, the highly specific expression of the NOV7 gene in colorectal tissue in this panel 
and panel 1 .3D suggest that therapeutic modulation of the activity of the protein encoded by 
this gene may be useful in the treatment of inflammatory bowel disease. 

20 
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H. NOV9: MTTSUGUMIN 29 

Expression of the NOV9 gene (CG56207-01) was assessed using the primer-probe set 
Ag2284, described in Table 61. Results of the RTQ-PCR runs are shown in Tables 62 and 63. 



Table 61 . Probe Name Ag2284 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-tagttatctacctgcgcttcca-3' 


22 


386 


228 


Probe 


TET-S'-tctacacagagaacaaacgcttcccg-S'-TAMRA 


26 


413 


229 


Reverse 


5'-gaaggtgaaggagacagtcaca-3' 


22 


453 


230 



5 Table_62. Panel 1 3D 



Tissue Name ] 


Rel. Exp.(%) Ag2284, 
Run 167985231 


Tissue Name 


Rel. Exp.(%) Ag2284, 
Run 167985231 


Liver adenocarcinoma 


0.2 


Kidney (fetal) 


1.6 


Pancreas 


0.3 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 
2 


U.U 


Kenai ca. A4i/o 




Adrenal gland 


0.5 


Renal ca. RXF 393 ! 


0.0 


Thyroid 


1.2 


Renal ca. ACHN 


0.0 


Salivary gland j 


0.4 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.1 


Renal ca. TK-10 


0.0 


Draiti {fata}} 
Plain ^J-Clal J 






ft A 


Brain (whole) 


02 


Liver (fetal) 


0.1 


Brain (amygdala) 


0.2 


Liver ca. 

(hepatoblast) HepG2 


0.1 


Bram (cerebellum) 


0.1 ; 


Lung 


0.0 


Brain (hippocampus) 


A 1 
0.1 


Lung (tetalj 


n 1 


Brain (substantia nigra) 


0.1 


Lung ca. (small cell) ' 
LX-1 


0.0 


Brain (thalamus) 


0.1 


Lung ca (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


0.2 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


0.1 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astroU87-MG 


0.0 


Lung ca. (non-sm. 
cell)A549 


0.0 


glio/astroU-118-MG 


0.2 


Lung ca. (non-s.cell) 
NCI-H23 


0.5 


astrocytoma SW1783 


0.1 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 


8.1 



334 



WO 02/081510 



PCT/US02/01467 







JNUl-JtlDZZ 




astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
en/ onn 

oW S*UU 


0.2 


astrocytoma SNB-75 


0.1 


jLrUng ca. ^squam. j 
NCI-H596 


0.0 


glioma olNo-iy 


u.u 


ivianimary gianu 


u.z 


glioma U251 


0.1 


Breast ca.* (pl.ef) 

1V11_J7-/ i 


0.0 


glioma SF-295 


0.0 i 


Breast ca.* (pl.ef) 

1VJJJ A-lVJLt5 -Z j 1 


0.0 


Heart (fetal) 


1.8 : 


rsreast ca. (pi.eij 
T47D 


0.1 


Heart 


2.3 


Breast ca BT-549 


0.2 


Skeletal muscle (fetal) * 


100.0 j 


Breast ca.MDA-N 


0.0 


Skeletal muscle 


oo.i 


Ovary 


U.o 


Bone marrow 


0.2 


Ovarian ca. OVCAR- 

D 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR- 

A 

4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR- 


0.1 


Lymph node 


0.1 


Ovarian ca. OVCAR- 

Q 
O 


0.1 


Colorectal 


0.0 


Ovarian ca. IGROV- 

L , 


0.0 


Stomach 


0.2 


Ovarian ca.* (ascites) 
SK-OV-3 


0.1 


Small intestine 


0.2 


Uterus 


1.0 


uoionca. oW4ou 


(\ 1 

U.l 


rlacenta 


0.2 


Colon ca.* 

•3 w ozu(o w 4ou meij 


0.0 


Prostate 


0.2 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Pnlrm no TTPT 1 1 £ 
L/OlOn Co. Xl\^ 1-110 


U.Z 


i estis 


1 1 
1.1 


Colon ca. CaCo-2 


0.1 


Melanoma 

JtlSOooJrV/. 1 


0.0 


IsOlOU Ca. 

tissue(OD03866) 


0.1 


ivieianoma (met) 
Hs688(B).T 


0.0 


uoion ca. xii^^-zy^o ; 


u.u 


Melanoma uava,-oz 


n 1 
U.l 


Gastric ca.* (liver met) 

INUl-JNo/ j 


0.1 


Melanoma Ml 4 


0.0 


Bladder 


0.2 


Melanoma LOX 

TMVT 

JLLVl V 1 


0.0 


Trachea 


0.1 


Melanoma* (met) 
SK-MEL-5 


0.0 
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[Kidney 



2.8 



Adipose 



0.7 



Table 63 . Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Ag2284,Run 
170069125 


Tissue Name j 


Rel. Exp.(%) 
Ag2284, Run 
170069125 


Secondary Thl act 1 


0.0 


HUVEC EL-lbeta 


0.0 


Secondary Th2 act 


1.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest ; 


0.7 


HUVEC TNF alpha + IL4] 


0.0 


Secondary Th2 rest 


0.5 ! 


HUVEC DL-11 


0.0 


Secondary Trl rest 


0.0 


Lune Microvascular EC 
none 


0.0 

Ml ... 


Primary Thl act 


0.0 


T.unff Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.7 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial enitheliurn 
TNFalpha + ILlbeta 


1.0 


Primary Th2 rest 


0.0 


Small airwav enithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airwav enithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


7.5 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


1.9 


Secondarv CDS 
lymphocyte rest 


0.0 


Astrocvtes TNFalnha + 
IL-lbeta 


3.2 


Secondarv CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (BasoohiTl 
PMA/ionomycin 


0.9 


2ryThl/Th2/Trl anti- 
CD95CH11 


1.2 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAJv cells rest 


U.o 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


u.u 


LAKceUsIL-2 


0.0 


Liver cirrhosis 


2.2 


LAK cells IL-2+IL-12 


0.4 


NCI-H292none 


0.8 


LAK cells EL-2+IFN 
gamma 


0.0 


NCI-H292IL-4 


0.0 
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T A TT TT Ol TT 1 O 

LAK cells IL-2+ IL-18 


a A 
0.0 




U.v 


LAK cells 

PA/T A I\ on om vein 


1.5 


NCI-H292 EL-13 

|n Ir __ - l— , ,. „ _. . 


0.0 


NK Cells IL-2 rest 


[ 1.3 


NCI-H292 EFN gamma 


0.0 


1 wo Way MLK 3 day 


1 1 

1.3 


rirAxjKs none 


ft n 


Two Way MLR 5 day j 


1.8 


xjxAiiv^ i iNr aipna » i 
beta 


0.0 


Two Way MLR 7 day 


0.0 


Lung fibroblast none 


07 A 


PBMCrest 


0.0 


living nuroDiast iiNr aipna 
+ IL-1 beta 


; 4.7 


PBMC PWM 

X J-UVXV^ X TV ATX t 


09 


Lime fibroblast IL-4 


19.3 


PBMCPHA-L 


0.0 


Lung fibroblast IL-9 


32.3 


Ramos (B cell) none 


A A 

0.0 


Lung nbroDiast JLL-13 


11/1 
1 1.4 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IFN 
gamma 


9.9 


B lymphocytes PWM 


0.8 


Dermal fibroblast 
L/L/Diu/U rest 


43.2 


B lymphocytes CD40L 

_ „ J TT yl 

and JLL-4 


0.0 ! 


Dermal fibroblast 
UUL/1U/U iJNr aipna 


31.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 

r^TM A*7A TT 1 kofn 

UUJJIU/U JLL-1 oeta 


7.4 


xiUL-1 dbCAIVLr 
PA/T A/i otioTin vnin 

x lyxuaJ x\jxx\jxxxy\sxxx 


0.0 


Dermal tiDroDiasi it 1 in 
a am ma 


5.8 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


38.4 


Dendntic cells LPS 


A c 

0.5 


Dermal Fibroblasts rest 


OA 1 


Dendritic cells anti- 
CD^ 


0.9 


Neutrophils TNFa+LPS 


0.0 


A/Ton ocvtes re^t 


00 


Nfeutronhils rest 

x.^ wuuvk/uujia xwwv 


0.0 


MVynnevteR LPS 


24 


Colon 


1.0 


Mafirnnhapes rest 


8 9 


Luric r 


7.3 


Macrophages LPS 


0.0 


Thymus 


3.1 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


0.0 







Panel 1.3D Summary: Ag2284 The NOV9 gene, a mitsugnmin 29 homolog, is most highly 
expressed in fetal skeletal muscle (CT = 26.3) and adult skeletal muscle (CT = 26.4). Much 
lower but significant expression is also detected in adipose, testis, uterus, ovary, kidney, heart, 
. thyroid and adrenal gland (CTs = 31-33). Thus, expression of the NOV9 gene could be used to 
distinguish skeletal muscle from other tissues. Nishi M. et all have shown that mitsugiimin is 
essential for proper function of muscle. Therefore, therapeutic modulation of the NOV9 gene 
or gene product, through replacement therapy, could be used as a regenerative therapy for 
muscle disease. 
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References: 

1 . Nishi M., Komazaki S., Kurebayashi N., Ogawa Y., Noda T., lino M., Takeshima H. (1999) 
Abnormal features in skeletal muscle from mice lacking mitsugumin29. J. Cell Biol.l47:1473- 
1480. 

5 Physiological roles of the members of the synaptophysin family, carrying four transmembrane 
segments and being basically distributed on intracellular membranes including synaptic 
vesicles, have not been established yet. Recently, mitsugumin29 (MG29) was identified as a 
novel member of the synaptophysin family from skeletal muscle. MG29 is expressed in the 
junctional membrane complex between the cell surface transverse (T) tubule and the , 

10 sarcoplasmic reticulum (SR), called the triad junction, where the depolarization signal is 

converted to Ca(2+) release from the SR. In this study, we examined biological functions of 
MG29 by generating knockout mice. The MG29-deficient mice exhibited normal health and 
reproduction but were slightly reduced in body weight. Ultrastructural abnonnalities of the 
membranes around the triad junction were detected in skeletal muscle from the mutant mice, 

15 i.e., swollen T tubules, irregular SR structures, and partial misformation of triad junctions. In 
the mutant muscle, apparently normal tetanus tension was observed, whereas twitch tension 
was significantly reduced. Moreover, the mutant muscle showed faster decrease of twitch 
tension under Ca(2+)-free conditions. The morphological and functional abnonnalities of the 
mutant muscle seem to be related to each other and indicate that MG29 is essential for both 

20 refinement of the membrane structures and effective excitation-contraction coupling in the 
skeletal muscle triad junction. Our results further imply a role of MG29 as a synaptophysin 
family member in the accurate formation of junctional complexes between the cell surface and 
intracellular membranes. 

PMID: 10613905 

25 Panel 4.1D Summary: Ag2284 Significant expression of the NOV9 gene in this panel is seen 
mainly in kidney. Furthermore, the homologous mitsugumin29 gene is also expressed in the 
kidney and is thought to be involved in secretory activities and perhaps in specialized 
endoplasmic reticulum systems (Ref. 1). Therefore, therapeutic drugs designed against the 
NOV9 gene product may be important for regulating the function of the kidney. 

30 References: 

1. Shimuta M., Komazaki S., Nishi M., Bno M., Nakagawara K., Takeshima H. (1998) 
Structure and expression of mitsugumin29 gene. FEBS Lett. 431:263-267. 
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Recently mitsugumin29 unique to the triad junction in skeletal muscle was identified as a 
novel member of the synaptophysin family; the members of this family have four 
transmembrane segments and are distributed on intracellular vesicles. In this study, we 
isolated and analyzed mouse mitsugumin29 cDNA and genomic DNA containing the gene. 
5 The mitsugumin29 gene mapped to the mouse chromosome 3 F3-H2 is closely related to the 
synaptophysin gene in exon-intron organization, which indicates their intimate relationship in 
molecular evolution. RNA blot hybridization and immunoblot analysis revealed that 
mitsugumin29 is expressed abundantly in skeletal muscle and at lower levels in the kidney. 
Immunofluorescence microscopy demonstrated that mitsugumin29 exists specifically in 
10 cytoplasmic regions of the proximal and distal tubule cells in the kidney. The results obtained 
may suggest that mitsugumin29 is involved in the formation of specialized endoplasmic 
reticulum systems in skeletal muscle and renal tubule cells. 

PMID: 9708916 

1 5 I. NOV10: MICROMOLAR CALCIUM ACTIVATED NEUTRAL PROTEASE 1 
like 

Expression of the NOV10 gene (CG56127-01) was assessed using the primer-probe 
sets Ag2885 and Ag2882, described in Tables 64 and 65. Results of the RTQ-PCR runs are 
shown in Tables 66, 67, 68 and 69. 

20 Table 64 . Probe Name Ag2885 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-ttcagaaacactgtccaaagct-3' 


22 


1592 


231 


Probe 


TET-5'-caccatgacttaccatctgagccctg-3'-TAMRA ] 


26 


1639 


232 


Reverse 


S'-gtgtctgtgcaaccacaacata-S' 


22 


1670 


234 



Table 65 . Probe Name Ag2882 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-ttcagaaacactgtccaaagct-3' 


22 


1592 


235 


Probe [ 


TET-S'-caccatgacttaccatctgagccctg-S'-TAMRA 


26 


1639 


236 


Reverse 


S'-gtgtctgtgcaaccacaacata-S' 


22 


1670 


237 



Table 66 . CNS_jieurodegeneration_vl.0 



Tissue Name 


ReLExp.(%)Ag2885, 1 
Run 219923398 


Tissue Name 


Rel. Exp.(%) Ag2885, 
Run 219923398 


AD 1 Hippo 


6.8 


Control (Path) 3 


3.0 
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HH - -- - ,. n 1 f\L—m 

Temporal Utx 




AD 2 Hippo 


28.7 


uontroi (rain) 4 
Temporal Ctx 


16.2 


AJJ J xlippo 


1 1 n 


AD i uccipitai utx 


A 0 

o.y 


AD4ffippo 


.8.2 ! 


ajj l uccipitai utx 
(TVfissine^ 


0.0 


AD 5 Hiddo 


33.9 


AD 3 Occinital Ctx 


0.0 


AD 6 Hiddo 


28.9 


AD 4 Occinital Ctx 


21.2 


Control 2 Hippo 


34.6 


AD 5 Occipital Ctx 


30.6 


uontroi 4 xlippo 


Q 0 
O.O 


ajj o uccipitai utx 


JO.l 


Control (Path) 3 
Hippo 


1.8 


Control 1 Occipital 
Utx 


0.0 


AD 1 Temporal Ctx 


12.3 


Control 2 Occipital 

UtX 


31.2 


AD 2 Temporal Ctx 


15.9 


Control 3 Occipital 
utx 


9.8 


AD 3 Temporal Ctx| 


12.8 


Control 4 Occipital 
utx 


8.0 


AD 4 Temporal Ctx 


18.3 


Control (Path) 1 
Occipital Ctx 


68.3 


AD 5 Inf Temporal 
Utx 


100.0 


Control (Path) 2 
Occipital Ctx 


4.2 


AD 5 Sup Temporal 

UX 


41.8 


Control (Path) 3 
Uccipitai Utx 


4.1 


AD 6 Inf Temporal 

UTX 


79.0 

— — - — - — — — , — - 


Control (Path) 4 
uccipitai utx 


17.3 


AD 6 Sup Temporal! 
Utx 


17.3 


Control 1 Parietal 

UtX 


5.3 


Control 1 Temporal , 
Utx 


4.2 


Control 2 Parietal 
Utx 


23.5 


Control 2 Temporal ■ 
utx 


32.5 


Control 3 Parietal 
utx 


17.8 


Control 3 Temporal | 

UlX 


8.7 


Control (Path) 1 
Jranexai utx 


48.0 


Control 3 Temporal 

UTX 


8.7 


Control (Path) 2 
ranetai uix 


15.1 


Control (Path) 1 

Tptnnnral f**tY 
1 wJuipurol v^LA 


32.1 


Control (Path) 3 

Parietal f*Yv 


3.0 


Control (Path) 2 
Temporal Ctx 


8.2 


Control (Path) 4 
Parietal Ctx 


35.6 



Table 67. Panel 1. 3D 





Rel.Exp.(%) 


ReLExp.^/o)' 




ReL Exp.(%)' 


Rel. Exp.(%) 


Tissue Name 


Ag2882, Run 


Ag2885, Run 


Tissue Name 


Ag2882,Run 


Ag2885, Run 




167649456 


167649462 




167649456 


167649462 
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Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


1.1 


17.6 


Pancreas 


0.8 


13.1 


Renal ca. 786- 

A 
V 


0.1 


1.5 


Pancreatic ca. 

r 1 A 1> A XT o 
U Ar ATM L 


0.0 


0.0 


Renal ca. 

A 408 

A4yo 


0.1 


0.0 


Adrenal gland 


0.0 


0.0 


Renal ca. RXF 


0.0 


2.6 


Thyroid 


0.0 

- 


0.0 i 


Renal ca. 


0.0 i 


0.0 


Salivary gland 


0.0 


1.3 


Renal ca. UO- 


0.0 


0.0 


Pituitary gland 


0.0 


3.1 


Kenai ca. iJv- 
10 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 | 


Liver 


0.0 


0.0 


Brain (whole) 


1.1 


10.0 


Liver (fetal) 


0.6 


3.6 


Brain (amygdala) 


0.2 


2.7 


Liver ca. 

(nepatoblast) 

HepG2 


A A 
0.0 


U.U 


Brain (cerebellum) 


A 1 

0.7 . 


1.7 


Lung 


1 A 

1.4 


40. / 


Brain , 
(hippocampus) 


0.6 


7.2 ' 


Lung (fetal) 


0.7 


7.6 


Brain (substantia 
nigra) 


0.9 


9.3 


Lungca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 


0.7 


15.9 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


Cerebral Cortex 


0.0 


2.6 


Lung ca. 
(s.cell var.) 
oHJr-77 


0.0 


0.0 


Spinal cord 


0.2 


5.5 


Lung ca. (large 
ceil )JN Ul-Ji4oU 


0.0 


0.0 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.3 


1.9 


glio/astroU-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell)NCI- 

U23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell)HOP-62 


0.0 


0.0 


neuro*; met SK-N- 
AS 


0.0 


1.1 


Lung ca. (non- 

s.cl)NCI- 

H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


Lungca. 
(squam.) SW 
900 


2.2 


51.8 
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astrocytoma SNB- 
75 


0.6 


15.7 j 


Lungca. 
(squam.) NCI- 


0.0 1 


0.0 


glioma SNB-1 9 


0.1 


0.0 


Mammary 
gland 


3.2 


55.5 


glioma U251 


0.0 


0.0 


Breast ca-* 
(pl.ef)MCF-7 


3.0 


43.8 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 


0.0 


0.0 


Heart (fetal) 


0.0 ! 


0.0 


Breast ca.* 
Ipi.eij 


4.4 


90.1 


Heart 


0.0 


0.0 


Breast ca. BT- 


0.0 


0.0 


— — — 
Skeletal muscle 

(fetal) 


0.1 


5.6 


Jbreast ca. 
MDA-N 


0.0 1 


0.0 


oiceietai muscle 


U.U 


A A 
U.U 


Ovary 


U.U 


U.U 


Bone marrow 


0.0 


1.5 


Ovarian ca. 

fYl/r'A'D 3 
L/ V UM-J 


0.6 


8.8 


Thymus 


0.0 


0.0 


Ovarian ca. 

rxxrr* A"D X 


5.6 


98.6 


Spleen 


0.0 


1.8 


Ovarian ca. 

UVLAK-J 


5.7 


100.0 


Lymph node 


0.0 


0.0 


Ovarian ca. 

UVl/AK-o 


0.0 


3.1 


Colorectal 


5.6 


61.6 


Ovarian ca. 
IGROV-1 


1.0 


24.8 


otomacn 




S/4.U 


Ovarian ca.* 
^ascites; ois.- 
OV-3 


z.U 




Small intestine 


2.0 


54.7 


Uterus 


0.0 


0.0 . 


Colon ca. SW480 


0.0 




Placenta 


o.b , 


o.o 


Colon ca.* 

SW620(SW480 

met) 


0.1 


2.1 


Prostate 


0.2 


2.9 


Colon ca. HT29 


0.7 


15.4 


Prostate ca.* 
(bone met)PG- 

•3 


0.0 


0.0 


Colon ca. HCT- 
1 1 < 

1 10 


0.0 


0.0 


Testis 


0.0 


0.0 


Colon ca. CaCo-2 


0.8 


7.4 


Melanoma 
Hs688(A).T 


0.0 


0.0 


Colon ca. 
tissue(OD03866) 


0 0 

V/.v 


0 0 

V/.V 


Melanoma* 
Hs688(B).T 


0.0 


0.0 

. . __. 


Colon ca.HCC- 


0.0 


0.0 


Melanoma 


o.o ; o.o 
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TTAPP CT) 






Gastric ca.* (liver 

_, rt x\ VT/^T XTOT 

met) 


0.3 


6.2 


Melanoma 

TVA1 A 
Ml 4 


0.0 


0.0 


Bladder 


0.7 


13.3 


Melanoma 
LOXIMVI 


0.0 


0.0 


1 r a&u&a 


inn n 




Melanoma* 
MEL-5 


00 

V/.V 


0 0 


Kidney 


1.8 


60.3 I 


Adipose 


t 0.0 


0.0 



Table 68. Panel 2.2 



Tissue Name 


Rel.Exp.(%) 
Ag2882,Run 

-m mm mm A/t J»A 

175119370 


Rel. Exp.(%) 
Ag2885, Run 
175119371 


Tissue Name 


Rel. Exp.(%) 
Ag2882,Run 
175119370 


Rel. Exp.(%) 
Ag2885, Run 
175119371 


Normal Colon 


14.9 


22.8 


Kidney Margin 
(OD04348) 


41.5 


46.0 


Colon cancer 
(OD06064) 


0.0 


0.0 


Kidney 

malignant , 
cancer 

(OD06204B) 


10.6 


11.2 


Colon Margin 
(OD06064) 


5.8 


12.9 


Kidney normal 
adjacent tissue 


2.9 


0.0 


Colon cancer 
(OD06159) 


0.0 


0.0 


Kidney Cancer 
(OD04450-01) 


0.0 


0.0 


Colon Margin 
(OD06159) 


9.2 ! 


6.6 


Kidney Margin 3 
(OD04450-03) 


12.9 


10.2 


Colon cancer 
(OD06297-04) 


0.0 


0.0 


Kidney Cancer 
8120613 


0.0 1 


0.0 


Colon Margin 
(OD06297-015) 


39.5 , 


38.4 


Kidney Margin 
8120614 


7.4 


5.3 


CC Gr.2 ascend 
colon 

(OD03921) 


2.5 


1.6 


Kidney Cancer 
9010320 


A A 

0.0 

\ i 

... ... — 


A A 
0.0 


CC Margin 
(OD03921) 


2.5 


1.3 


Kidney Margin 
9010321 


3.8 


1.7 


Colon cancer 

metastasis 

(OD06104) 


0.0 


2.1 


Kidney Cancer 
8120607 


7.9 


5.2 


Lung Margin 
(OD06104) 


8.8 


6.7 


Kidney Margin 
8120608 


2.8 i 


1.4 


Colon mets to 

lung(OD04451- 

01) 


10.8 


6.3 


Normal Uterus 


0.0 


0.0 


Lung Margin 
(OD04451-02) 


12.2 


14.1 


Uterine Cancer 
064011 


47.6 


50.0 
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Normal Prostate 0.0 


2.1 


Normal Thyroid 


0.0 0.0 


Prostate Cancer 
(OD04410) 


0.0 


0.0 


Thyroid Cancer 
U64010 


0.0 


0.0 


Prostate Margin 
(OD04410) 


0.0 


0.0 


Thyroid Cancer 

A O AO 1 CO 

A30215Z 


0.0 


0.0 1 


Normal Ovary 


0.0 


0.0 


Thyroid Margin 
A3UZ15J 


0.0 | 


0.0 


Ovarian cancer 
(OD06283-03) 


0.0 


2.7 


Normal Breast 


19.1 


22.2 


Ovarian Margin 
(OD06283-07)^ 


0.0 


0.0 


Breast Cancer 

(UL)045oo) 


0.0 


6.1 


Ovarian Cancer 
064008 


10.1 


5.4 


Breast Cancer ! 

1 AO vl 

1024 


71.2 


72.2 


Ovarian cancer 
(OD06145) 


O O 


1.3 


Breast Cancer 1 
(OD04590-01) j 


7 n 

/.V 




Ovarian Margin 

ffYHOfilA^ 
\\JXJ\Jy) l^D ) 


0.0 


0.0 


Breast Cancer 
Mets 

(OD04590-03) 


7.4 1 


3.4 


(OD06455-03) 


7.4 


12.9 


Breast Cancer 

Metastasis 

(OD04o55-05J 


24.8 


21.8 


Ovarian Margin 
(OD06455-07) 


0.0 


0.0 


Breast Cancer 
064006 


28.9 


27.2 


^TV%fm o1 T titirr 
iNUXillai i^ung 




5.6 


Breast Cancer 
9100266 


18 6 


20 7 


Invasive poor 
diff. lung adeno 
(ODO4945-01 


59.5 


53.2 


Breast Margin 
9100265 


11.2 


10.2 


Lung Margin 
(ODO4945-03) 


19 1 


4.2 


Breast Cancer 
A209073 


10 9 


91 8 


Lung Malignant 

Cancer 

(OD03126) 


8.2 


11.0 


Breast Margin 
A2090734 


7.2 


10.1 


Lung Margin 
(OD03126) 


9 O 
LA) 


6.7 


Breast cancer 
(OD06083) 


inn o 


73 7 

1 Dm 1 


(OD05014A) 


2.4 


6.3 


Breast cancer 
node metastasis 

fCXT\ A/C A 0 1 \ 


54.3 


49.0 


Lung Margin 
(OD05014B) 


9.8 


8.1 


Normal Liver 


0.0 


0.0 


Lung cancer 
(OD06081) 


2.6 


1.7 


Liver Cancer 

1 AO/T 

1026 


0.0 


0.0 


Lung Margin 
(OD06081) 


14.1 


17.2 


Liver Cancer 


0.0 


1.8 


Lung Cancer 
(OD04237-01) 


14.9 


12.1 


Liver Cancer 
6004-T 


0.0 


1.0 
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Lung Margin 
(OD04237-02) 


21.3 


22.2 


Liver Tissue 
6004-N 


0.0 


0.0 


Ocular 

Melanoma 

Metastasis 


0.0 


0.0 


Liver Cancer 
6005-T 


8.9 


1.7 


Ocular 
Melanoma 
Margin (Liver) 


0.0 


1.8 


Liver Tissue 
6005-N 


0.0 


0.0 


Melanoma 
ivieiasiasis 


1.5 


0.0 


Liver Cancer 


0.0 


0.0 


Melanoma 
Margin (Lwxg) 


21.3 


8.3 


Normal Bladder 


3.5 I 


0.0 


Normal Kidney 

. .. „ 


9.7 


5.6 


Bladder Cancer 
1023 


5.4 


2.6 


Kidney Ca, 
Nuclear grade 2 


13.1 


11.9 


Bladder Cancer 
A302173 


0.0 


0.0 


Kidney Margin 
(OD04338) 


2.3 


3.0 


Normal 
Stomach 


95.9 


100.0 


Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


24.0 


24.7 


Gastric Cancer 
9060397 


0.0 


0.0 


Kidney Margin 
(OD04339) 


16.6 


12.5 


Stomach 

Margin 

9060396 


11.9 


2.6 


Kidney Ca, 
Clear cell type 
(OD04340) 


5.1 


6.3 


Gastric Cancer 
9060395 


0.0 


1.2 


Kidney Margin 
(OD04340) 


15.2 


11.6 


Stomach 

Margin 

9060394 


24.1 


21.8 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.0 


0.0 


Gastric Cancer 
064005 


5.8 


3.3 



Table 69 . Panel 4D 



Tissue Name 


ReL 
Exp.(%) 
Ag2882, 

Run 
164311038 


ReL 
Exp.(%) 
Ag2885, 

Run 
164311039 


Tissue Name 


ReL 
Exp.(%) 
Ag2882, 

Run 
164311038 


ReL 
Exp.(%) 
Ag2885, 

Run 
164311039 


Secondary Thl act 


0.5 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


0.0 
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Secondary Thl rest 


0.0 


0.0 I 


WTTVT7P TMR 
tlU VH^/ UNI* 

alpha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


Secondary Trl rest ! 




0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
iucta 


o.o 1 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + DL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithehum 
TNFalpha + 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lDcta 


0.5 


0.6 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 

TT 1 V»o+o 


0.0 


0.0 


CD8 lymphocyte 
act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.2 


Secondary CD8 
lymphocyte rest 


0.4 


0.0 


Astrocytes 
TNFalpha + IL- 

1 Koto 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-812 
(Basophil) rest 


0.0 


0.4 


CD4 lymphocyte 
none 

. . _. 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.0 

■ ... . 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 

. J 


0.0 




LAK cells rest 


0.0 


0.0 


CCD 1 106 
(Keratinocytes) 
TNFalpha + IL- 


0.0 


0.0 
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lbeta 






i-t/\JV C6JLLS \Xj-/s 


U.U 


U.U 




1.3 


u. / 


LAK cells IL-2+IL~ 

10 


0.0 


0.0 


Lupus kidney 


6.1 


6.3 


LAK cells IL- 

94-TT7XT cram ma 

' it in gamind 


0.0 


0.4 


NCI-H292none 


0.0 


0.5 


LAK cells IL-2+ 

TT 18 


0.0 


0.0 


NCI-H292IL-4 


0.0 


0.0 


Jj/vis. ceus 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.3 


VflT r^^Hc TT 9 r#»ct 

in jv v^wjis ix^-z res i 


n n 

U.U 


U.U 


XTPT TT 1 3 


U.3 


U.U 


Two Way MLR 3 

day 


0.0 


0.0 


NCI-H292 IFN 
g aroma 


0.0 


0.3 


Two Way MLR 5 
day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 
aay 


0.0 


0.0 


HPAECTNF 
aipna *r il- i oeta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + EL- 1 
beta 


0.0 


0.0 


PBMC PHA-L 


0.4 


0.0 


Lung fibroblast 

TT A 


0.0 


0.0 


Ramos (B cell) 

XiUIlC 


0.0 


0.0 


Lung fibroblast 

TT O 


0.0 


0.0 


Ramos (B cell) 

lUJUUIIiyUJUUL 


0.0 


0.0 


Lung fibroblast 

TT 11 


o.o ! 


0.0 


B lymphocytes 

JT W 1VJL 


0.5 


0.2 


Lung fibroblast 

1 L£ IVT AAyMtVt o 

ir in gamma 


0.0 


0.0 i 


B lymphocytes 
CD40L andIL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD1070 TNF 
alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 

Dcia 


0.0 


0.0 


Dendritic cells 
nunc 


0.0 


0.0 


Dermal fibroblast 
ir in gamma 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 
rr zl 


0.0 


0.2 . 


Dendritic cells anti- 

JL/VJULVUiUV VWJiU emu 

CD40 ; 


0.0 


0.0 


EBD Colitis 2 


0.0 | 


0.8 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


17.7 


21.6 
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Monocytes LPS 


0.0 


0.0 


Colon 


100.0 


100.0 


Macrophages rest 


0.0 


0.0 


Lune 


12.2 


14.5 


Macrophages LPS 


0.0 


0.0 

. _ _ 


Thymus 


48.0 , 


40.1 


HUVEC none 


0.0 


0.0 


Kidney 


0.0 


0.0 


HUVEC starved > 


0.0 


0.0 









CNS_neurodegeneration_vl.O Summary: Ag2885 Expression of the NOV10 gene is 
widespread at low but significant levels in the adult central nervous system. From the results 
in this panel, this gene appears to be differentially expressed in Alzheimer's disease. 



Therefore, inhibition of this NOV10 protease homolog may be of benefit in the treatment of 
5 Alzheimer's disease. 

Panel 1.3D Summary: Ag2882/2885 Two experiments with the same probe and primer set 
produce results that are in reasonable agreement. Highest expression of the NOV10 gene is 
seen in an ovarian cancer cell line (OVCAR-5) (CT=33) and the trachea (CT=30). In addition, 
there appears to be substantial expression in other ovarian cancer cell lines, breast cancer cell 

10 lines, colon tissue, small intestine tissue, stomach tissue, kidney tissue, lung tissue and 

mammary gland tissue. Thus, the expression of the NOV10 gene could be used to distinguish 
OVCAR-5 cells from other samples in the panel. Differential expression of calpain has been 
observed in a variety of cancers and Braun et. al (see reference below) have suggested that it 
probably plays a role in carcinogenesis and tumor progression. Therefore, therapeutic 

15 modulation of the NOV10 gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be beneficial in the treatment of ovarian cancer or breast cancer. 

References: 

Braun C, Engel M, Seifert M, Theisinger B, Seitz G, Zang KD, Welter C. Expression of 
calpain I messenger RNA in human renal cell carcinoma: correlation with lymph node 
20 metastasis and histological type. Int J Cancer 1999 Feb 19;84(l):6-9 

Calpain, also named CANP (for calcium-activated neutral protease), is an intracellular 
cytoplasmatic non-lysosomal cysteine endopeptidase that requires calcium ions for activity. 
Many substrates of the calpain isoenzymes, such as the transcription factors c-Fos and c-Jun, 
the tumor supressor protein p53, protein kinase C, pp60c-src and the adhesion molecule 
25 integrin, have been implicated in the pathogenesis of different human tumors, suggesting an 
important role of the calpains in malignant diseases. We now report differential expression of 
the calpain I gene (CL I) in a variety of tumors, extending our study to a larger series of renal 
cell carcinomas. Using Northern-blot analysis, we studied calpain I expression in 30 renal cell 
carcinomas as compared with matched healthy tissues. Tumor samples were classified 
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according to their histological type: 21 clear cell carcinomas, 4 chromophobe carcinomas, 3 
papillary carcinomas and 2 oncocytomas. In renal tumor samples, calpain I gene mRNA was 
expressed at highly variable levels, significantly depending on the different histological types. 
Moreover, there was a correlation of higher calpain I expression with increased malignancy: 
5 within the clear cell carcinoma subset, tumor samples with advanced nodal status (Nl and N2) 
showed a significantly higher calpain I expression than tumors without metastasis to regional 
lymph nodes. Our data suggest an important role of calpain isoenzymes in carcinogenesis and 
tumor progression. 

PMC0D: 9988224 

10 Panel 2.2 Summary: Ag2882/2885 Two experiments with the same probe and primer set 
produce results that are in reasonable agreement. Highest expression of the NOV10 gene is 
seen in samples derived from a breast cancer or normal stomach tissue (CTs=33). In addition, 
there appears to be substantial expression in other breast cancer samples, a uterine cancer 
sample and a lung cancer sample. Thus, the expression of the NOV10 gene could be used to 

1 5 distinguish these samples from other samples in the panel. The significant levels of expression 
in this calpain homolog are in concordance with published data showing differential 
expression of calpain in a variety of tumors and the suggestion that it plays a role in 
carcinogenesis and tumor progression. (Please see Panel 1.3D for references) Therefore, 
therapeutic modulation of the NOV10 gene, through the use of small molecule drugs, 

20 antibodies or protein therapeutics might be beneficial in the treatment of breast cancer, lung 
cancer or uterine cancer. 

Panel 4D Summary: Ag2882/2885 Two experiments with the same probe and primer set 
produce results that are in reasonable agreement. Significant expression of the NOV10 gene is 
limited to normal colon, thymus and lung. The NOV10 transcript encodes for a calcium 

25 activated neutral protease like molecule. This family of molecules is implicated in cytoskeletal 
organization, cell proliferation, cell motility, and hemostasis. Therefore, the NOV10 gene 
product may play an important role in the normal homeostasis of these tissues. In addition, 
calpain 1 has been shown to inhibit the activation of NF-kappa B, and may be useful in the 
treatment of conditions associated with local or systemic inflammation. (See reference below) 

30 Thus, therapeutics designed with the protein encoded for by the NOV10 transcript using small 
molecules could be important for maintaining or restoring normal function to the lung, colon 
and thymus dining inflammation. 

349 



WO 02/081510 



PCT/US02/01467 



References: 

Ruetten H, Thiemermann C.Effect of calpain inhibitor I, an inhibitor of the proteolysis of I 
kappa B, on the circulatory failure and multiple organ dysfunction caused by endotoxin in the 
rat. Br J Pharmacol 1997 Jun;121(4):695-704 

5 1 . We compared the effects of calpain inhibitor I (inhibitor of the proteolysis of I kappa B and, 
hence, of the activation of nuclear factor kappa B (KF kappa B) and dexamethasone on (i) the 
circulatory failure, (ii) multiple organ dysfunction and (iii) induction of the inducible isoforms 
of nitric oxide (NO) synthase (iNOS) and cyclo-oxygenase (COX-2) in anaesthetized rats with 
endotoxic shock. 2. Injection of lipopolysaccharide (LPS, E. coli, 10 mg kg-1, i.v.) resulted in 

1 0 hypotension and a reduction of the pressor responses elicited by noradrenaline. This 

circulatory dysfunction was attenuated by pretreatment of LPS-rats with calpain inhibitor I (10 
mg kg-1, i.v,, 2 h before LPS) or dexamethasone (1 mg kg-1, i.v.). 3. Endotoxaemia also 
caused rises in the serum levels of (i) urea and creatinine (renal dysfunction), (ii) alanine 
aminotransferase (ALT), aspartate aminotransferase (AST) (hepatocellular injury), bilirubin 

15 and gamma-glutamyl transferase (gamma GT) (liver dysfunction), (iii) lipase (pancreatic 

injury) and (iv) lactate. Calpain inhibitor I and dexamethasone attenuated the liver injury, the 
pancreatic injury, the lactic acidosis as well as the hypoglycaemia caused by LPS. 
Dexamethasone, but not calpain inhibitor I, reduced the renal dysfunction caused by LPS. 4; 
Endotoxaemia for 6 h resulted in a substantial increase in iNOS and COX-2 protein and 

20 activity in lung and liver, which was attenuated in LPS-rats pretreated with calpain inhibitor I 
or dexamethasone. 5. Thus, calpain inhibitor I and dexamethasone attenuate (i) the circulatory 
failure, (ii) the multiple organ dysfunction (liver and pancreatic dysfunction/injury, lactic 
acidosis, hypoglycaemia), as well as (iii) the induction of iNOS and COX-2 protein and 
activity in rats with endotoxic shock. We propose that prevention of the activation of NF- 

25 kappa B in vivo may be useful in the therapy of circulatory shock or of disorders associated 
with local or systemic inflammation. 

PMID: 9208136 



J. NOV11: Novel P2X2C receptor 

30 Expression of the NOV1 1 gene (CG56179-01) was assessed using the primer-probe set 

Ag3491, described in Table 70. Results of the RTQ-PCR runs are shown in Tables 71 and 72. 

Table 70 . Probe Name Ag3491 

Primersj Sequences ]Leng^h]start Position j SEQ ID NO: 
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Forward] S'-agcctgattcccaccattatta-S 1 


22 


937 


238 


Probe iTET-S'-atctggccacagctctgacttccgt-S'-TAMRA 


25 


959 


239 


Reverse jS'-accccagagagggttcctta-S' 


20 


992 


! 240 



Table 71 . General_screeningjpanel_vl.4 



Tissue Name 


Rpl Era f%1 A<rt491 
Run 213390613 1 


Tissue Name 


Rel Exd (%) Ae3491, 
Run 213390613 


-rVLiipUoC' 


0 9 


■Renal ca TK-10 


1 8 

x *u 


Melanoma* 


0.0 


Bladder 


0.0 


Melanoma* \ 
Hs688flft T 


0.0 


Gastric ca. (liver met) 
NCI-N87 


0.8 


Melanoma* 1M1 A 


0 5 

vs.*/ 


Gastric ca KATO HI 


0.5 


Melanoma* 

T OYTMVT i 


0.0 | 


Colon ca.SW-948 


0.0 


iVlClcUIUIIla OIV~ 

MEL-5 1 


0.0 


Colon ca.SW480 


1.5 


Squamous cell 
carcinoma SCC-4 


0.0 


Colon ca.*(SW480 
met) SW620 


0.0 


Testis Pool 


33.2 


Colon ca. HT29 


1.4 


Prostate ca.* (bone ' 
met) PC-3 


0.0 


Colon ca.HCT-1 16 


2.0 


Prostate Pool { 


12.6 


Colon ca, CaCo-2 


3.1 


^lappnta 




CVilfvn rfltippr tiQQiiP 

V^UiUU wtLLll/Vi LlooUb 


1 5 


Uterus Pool 


0.0 


Colon ca. SW1116 


0.0 


Ovanan ca. 
OVCAR-3 


0.0 


Colon ca. Colo-205 


3.2 


Ovanan ca, SK-OV- \ 
3 


5.5 


Colon ca. SW-48 


4.0 


Ovarian ca. 
OVCAR-4 


1.7 


Colon Pool 


0.8 


Ovarian 

OVCAR-5 


M 

2.6 


Small Intestine Pool 


2.2 


Ovarian ca TCtROV- 

l 


3.1 


Stomach Pool 


0.0 


Ovarian ca. , 
OVCAR-8 


0.0 


Bone Marrow Pool 


1.3 


Ovary 


0.0 


Fetal Heart 


0.0 


Breast ca.MCF-7 


100.0 


Heart Pool 


2.0 


Breast ca. MDA- 
MB-231 


3.6 


Lymph Node Pool 


l.l 


Breast ca. BT 549 


°- 7 - 


Fetal Skeletal Muscle 


0.0 


Breast ca. T47D 


29.9 


Skeletal Muscle Pool 


l.O 


JBreast ca. MDA-N 


0.4 


[Spleen Pool 


6.7 



35 1 



WO 02/081510 



PCTAJS02/01467 



JDICdol ruui 


0 0 


Thvrrms Pool 

x jjl v muo x \j v/x 


3 6 


Trachea 


36.9 


CNS cancer (glio/astro) 
U87-MG 


1.3 


Lung 


1.8 


CNS cancer (glio/astro) 
U-118-MG 

\J X X \J XTXVJ 


2.2 


— — - ■ i- 

Fetal Lung | 


67.8 


CNS cancer 

(neuro 'inert SK-N-AS 


1.7 


Lungca.NCI-N417 1 


0.7 


CNS cancer (astro) SF- 
539 


0.0 


Lung ca. LX-1 s 


2.1 1 


CNS cancer (astro) 


0.8 


Lungca.NCI-H146 


5.4 


CNS cancer (glio) 

SNR-1 Q 


2.6 


Lung ca. SHP-77 


26.4 


V-»xNO VyCU.1v/t/X ^gJJAJy Ui 

295 


0.5 


Lung ca. A549 


2.0 


Brain (Amygdala) Pool 


8.1 


Lungca. NCI-H526 , 


7.1 


Brain (cerebellum) 


0.0 


Lung ca. NCI-H23 


15 7 

X*J • / 


XJI dill IxwlCUf 


1 5 


Lungca.NCI-H460 


3.3 


OXalll ^ruppuwdxxipuo^ 

Pool J 


92 




1 0 


V^CiOUIaJ V/UXICA JTUU1 




Lungca.NCI-H522 


1.5 


JDIalix ^OUUolalillct xLLgLCij 

Pool 


1.4 


Liver 


0.0 


Brain (Thalamus) Pool 


17.1 


Fetal Liver 


0.0 


Brain (whole) 


6.0 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


0.0 


Kidney Pool ! 


4.6 


Adrenal Gland 


0.6 


Fetal Kidney ! 


12.0 


Pituitary gland Pool 


0.0 


Renal ca. 786-0 


1.1 i 


Salivary Gland 


0.0 


Renal ca. A498 


0.0 


Thyroid (female) 


0.0 


Renal ca. ACHN 


1.7 


Pancreatic ca. CAPAN2 


1.8 


Renal ca.UO-31 


0.0 


Pancreas Pool 


8.4 


Table 72. Panel 5 Islet 



Tissue Name 


Rel.Exp.(%) 
Ag3491, Run 
242385402 


Tissue Name 


Rel. Exp.(%) 
Ag3491, Run 
242385402 


97457_Patient- 
02go_adipose 


0.0 


94709_Donor 2 AM - A_adipose 


0.0 


97476_Patient- 
07sk_skeletal muscle 


0.0 


94710_Donor 2 AM - B_adipose 


0.0 


97477JPatient- 
07ut uterus 


0.0 


9471 lJDonor 2 AM - C_adipose 


0.0 


97478_Patient- 
07pl_placenta 


0.0 


94712_Donor 2 AD - A_adipose 


0.0 
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yyio/_J8ayer ranent l 


i ha n 
1UU.U 


y4 / 1 j_jJonor z j\u - rj_aaipose 


u.u 


97482_Patient- 
Uout uterus 


0.0 


94714_Donor 2 AD - C_adipose 


0.0 


97483_Patient- 
uopi_piacenta 


24.1 


94742_Donor3U- 
A._iviesencnymai oiem uens 


0.0 


97486_Patient- 
uysK skeletal muscie 


0.0 


94743_Donor3U- 
u_jviesencnymai oiem ueiis 


0.0 


97487_Patient- 
uyut uterus 


0.0 


94730_Donor 3 AM - A_adipose 


0.0 


97488_Patient- 
uypi_piacenta 


19.9 


9473 l_Donor 3 AM - B_adipose 


0.0 


97492_Patient- 
luut uterus 


0.0 


94732_Donor 3 AM - C_adipose 


0.0 


97493_Patient- 
l upi_piacenta 


0.0 


94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
i igo_acupose 


0.0 


94734_Donor 3 AD - B_adipose 


0.0 


97496_Patient- 

i isK_sKeietai muscle 


0.0 


94735_Donor 3 AD - C_adipose 


0.0 


97497_Patient- 

1 1 lit llf 01*110 

i mi uterus 


0.0 


7713 8_Liver_HepG2untreated 


0.0 


97498_Patient- 
i lpi placenta 


15.3 


73556_Heart_Cardiac stromal 
ceils (primary j 


0.0 


97500_Patient- 
i zgo_aaipose 


0.0 


81735_Small Intestine 


2.9 


97501_Patient- 

1 ^/ n nl/"AI ATA 1 «VMinnl/\ 

izsK_sKeietai muscle 


0.0 


72409_Kidney_Proximal 
uonvoiuiea luouie 


0.0 


97502_Patient- 
izut uterus 


0.0 


82685_Small intestineJDuodenum 


0.0 


97503_Patient- 
12pljplacenta 


0.0 


90650_Adrenal_Adrenocortical 
adenoma 


0.0 


94721_Donor 2 U - 
A Mesenchymal Stem 
Cells 


0.0 


72410_Kidney_HRCE 


0.0 


94722_Donor 2 U - 
B Mesenchymal Stem 
Cells 


0.0 


72411_Kidney_HRE 


0.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


0.0 


73139_Uterus_Uterine smooth 
muscle cells 


0.0 



General screening panel vl,4 Summary: Ag3491 The expression of the N0V11 gene 
appears to be highest in a sample derived from a breast cancer cell line (MCF-7)(CT=29.8). 
Thus, the expression of the N0V1 1 gene could be used to distinguish MCF-7 cells from the 



other samples in the panel. Moreover, therapeutic modulation of this gene, through the use of 
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small molecule drugs, protein therapeutics or antibodies might be beneficial in the treatment of 
breast cancer. 

In addition, there appears to be substantial expression of NOV1 1 associated with fetal 
lung (CT=30.3), when compared to expression in adult lung. Therefore, the expression of the 
5 NOV1 1 gene could be used to distinguish fetal lung tissue from adult lung tissue (CT=35.6). 

Among tissues with metabolic function, the NOV1 1 gene is expressed in the pancreas 
(CT=33). Please see Panel 5 for discussion of utility of this gene in metabolic disease. 

The NOV1 1 gene is also expressed at low levels in the hippocampus, cortex, thalamus, 
and amygdala. The NOV1 1 gene is a novel ionotropic purinergic receptor. These receptors 
10 play an important role in neuron excitatory transmission. In addition, all seizure disorders with 
genetic linkage currently known result from an ion channel mutation. The NOV1 1 gene is 
therefore an excellent small molecule target for the treatment of epilepsy or any seizure 
disorder, as well as any neuropsychiatric disease in which altered neurotransmission has been 
implicated (schizophrenia, bipolar disorder, or depression). 

15 References: 

Pankratov Y, Castro E, Miras-Portugal MT, Krishtal O. A purinergic component of the 
excitatory postsynaptic current mediated by P2X receptors in the CA1 neurons of the rat 
hippocampus. Eur J Neurosci 1998 Dec; 1 0(1 2):3 898-902 

The pyramidal neurons in the CA1 area of hippocampal slices from 17- to 19-day-old 
20 rats have been investigated by means of patch clamp. Excitatory postsynaptic currents 

(EPSCs) were elicited by stimulating the Schaffer collateral at a frequency below 0.2 Hz. It 
was found that inhibition of glutamatergic transmission by 20 microM 6-cyano-7- 
nitroquinoxaline-2,3-dione (CNQX) and 100 microM 2-amino-5-phosphonovaleric acid (D- 
APV) left a small component of the EPSC uninhibited. The amplitude of this residual EPSC 
25 (rEPSC) comprised 25 +/- 11% of the total EPSC when measured at a holding potential of -50 
mV. The rEPSC was blocked by selective P2 blocker pyridoxal phosphate-6-azophenyl-2'-4 f - 
disulphonic acid (PPADS) 10 microM and bath incubation with non-hydrolysable ATP 
analogues, ATP-gamma-S and alpha, beta-methylene-ATP at 50 and 20 microM, respectively. 
The rEPSC was dramatically potentiated by external Zn2+ (10 microM). In another series of 
30 experiments exogenous ATP was applied to the CA1 neurons in situ. An inward current 

evoked by ATP was inhibited by PPADS to the same extent as the rEPSC. It is concluded that, 
depending on membrane voltage, about one-fifth to one-quarter of the EPSC generated by the 
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excitatory synaptic input to the hippocampal CA1 neurons of rat is due to the activity of P2X 
receptors. 

Panel 5 Islet Summary: Ag3491 Expression of the NOV1 1 gene is limited to a sample 
derived from human islets of Langerhans (CT=33). This is in concordance with the expression 
5 seen in the pancreas in Panel 1 .3D. Stimulation of P2 receptors with ligand enhances insulin 
secretion from islets. Therefore, an agonist for the P2 receptor homolog encoded by this gene 
may be a treatment for all types of Type 2 diabetes with beta cell secretory defects. 

References: 

Fernandez-Alvarez J, Hillaire-Buys D, Loubatieres-Mariani MM, Gomis R, Petit P. P2 
10 receptor agonists stimulate insulin release from human pancreatic islets. Pancreas. 2001 
Jan;22(l):69-7r. 

Although P2 receptors for adenosine 5 ? -triphosphate (ATP) and/or adenosine 5 f -diphosphate 
(ADP) have been characterized in mammalian pancreatic beta cells, no evidence for an 
insulin-secreting effect of P2 receptor agonists has been reported as yet in humans. The 

1 5 present study aimed at investigating whether P2 receptor agonists could stimulate insulin 

release in human pancreatic islets obtained from brain-dead organ donors. Experiments were 
performed using different glucose concentrations and insulin was measured by 
radioimmunoassay. When the glucose concentration (8.3 mmol/L) was slightly stimulating for 
insulin release, alpha,beta-methylene ATP (200 micromol/L) and ADPbetaS (50 micromol/L) 

20 similarly amplified insulin secretion: both compounds induced a threefold increase in insulin 
response. In the presence of a nonstimulating glucose concentration (3.0 mmol/L), only 
alpha,beta-methylene ATP could induce a significant 1.4-fold increase in insulin release, 
ADPbetaS being completely ineffective. These results give evidence that P2 receptor agonists 
are effective in stimulating insulin release in humans, the effect of the P2Y agonist being 

25 essentially glucose dependent. 

PMDD: 11138974 

K. NOV12: DIABLO-like 

Expression of the NOV12 gene (CG56132-01) was assessed using the primer-probe set 
30 Ag2884, described in Table 73. Results of the RTQ-PCR runs are shown in Tables 74, 75 and 
76. 



Table 73 . Probe Name Ag2884 
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Primers 


Sequences 


Length 


Start Position 


SEO ID 
NO: 


Forward 


5'-tcctgaaagaatgttgtgcatt-3' 


22 


389 


242 


Probe 


TET-5'-tcttgaaagccaacttgatcctggta-3'-TAMRAi 


26 


411 


243 


Reverse 


S'-accatatgtttctgcaaaacga-S' , 


22 


453 


244 



Table 74 . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2884, 
Run 209058928 


Tissue Name 


Rel. Exp,(%)Ag2884, 
Run 209058928 


AiJ 1 JtUppO 1 




Control (Path) 3 
Temporal Ctx 




AD 2 Hippo 


19.6 | 


Control (Path) 4 
Temporal Ctx 


22.5 


AD 3 Hippo 


3.0 : 


AD 1 Occipital Ctx 


8.4 


AT-\ A TJ,|*%«r% 

AD 4 Hippo i 


3.1 


AD 2 Occipital Ctx 
(Missing) 


U.U 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


6.0 


AD 6 Hippo 


61.6 


AD 4 Occipital Ctx 


7.3 


Control 2 Hippo 


16.2 ; 


AD 5 Occipital Ctx 


48.0 


Control 4 Hippo 


9.7 


AD 6 Occipital Ctx 


27.7 


v^UIlULUl yTcLiiij O 

Hippo 


4.7 


i^uiiirui i vA/Oipi uxi 

Ctx 


2.7 


AD 1 Temporal Ctx 


9.3 


L/Oniroi z uccipiuu 
Ctx 


62.9 


AD 2 Temporal Ctx 


20.2 


L/Onuoi j vjccipixai 
Ctx 


7.4 


AD 3 Temporal Ctx 


4.9 


i^ontroi h vjccipiuu 
Ctx 


4.2 


AD 4 Temporal Ctx 


12.2 


L/OnuTOl \Jra\Il) I 

Occipital Ctx 


89.5 


au d int i crop onu 
Ctx 


88.3 


L/OulTOl yraUi) L 

Occipital Ctx 


7.6 


xmj d oup lemporai 

Ctx j 


35.6 


L/Onuoi yr am) j 
Occipital Ctx 


2.0 


i\u o ini i emporai 
Ctx 


65.5 


L/Onirox [rain.) *t 
Occipital Ctx 


14.5 


AD 6 Sup Temporal 
Ctx 


65.1 


Control 1 Parietal 
Ctx 


4.4 


Control 1 Temporal 
Ctx 


5.2 


Control 2 Parietal 
Ctx 


39.0 


Control 2 Temporal 
Ctx 


40.1 


Control 3 Parietal 
Ctx 


14.8 


Control 3 Temporal 
Ctx 


8.0 


Control (Path) 1 
Parietal Ctx 


76.8 


Control 3 Temporal 


5.7 Control (Path) 2 


15.2 
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x dllwldJ. V-'LA 




Control (Path) 1 : 
Temooral Ctx 


50.7 


Control (Path) 3 
Parietal Ctx 


4.1 


Control (Path) 2 
Temporal Ctx 


23.0 


Control (Path) 4 
Parietal Ctx 


26.2 



Table 75. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2884,i 
Run 167660112 


Tissue Name 


Rel.Exp.(%)Ag2884, 
Run 167660112 


Liver adenocarcinoma 


13.9 


Kidney (fetal) 


21.2 


Pancreas 


2.0 


Renal ca. 786-0 


19.8 


Pancreatic ca. CAP AN ! 
2 


10.0 


Renal ca. A498 j 


3.9 


Adrenal gland 


2.2 


Renal ca. RXF 393 


8.2 


Thyroid 


1.7 


Renal ca. ACHN 


7.9 


Salivary gland 


2.8 


Renal ca.UO-31 


4.8 


Pituitary gland 


5.8 


Renal ca.TK-10 


14.6 


Brain (fetal) 


12.1 


Liver 


2.8 ! 


Brain (whole) 


18.6 i 


Liver (fetal) 


3.2 


Brain (amygdala) 


9.3 


Liver ca. 

(hepatoblast) HepG2 j 


8.1 


Brain (cerebellum) , 


24.8 


Lung 


3.9 


Brain (hippocampus) 


6.8 


Lung (fetal) j 


11.1 


Brain (substantia nigra) 


10.3 


Lune ca. ( small celD 
LX-1 


11.7 


Brain (thalamus) 


7.2 


Lung ca. ( small cein 
NCI-H69 


27.0 


Cerebral Cortex 


8.4 


Lune ca. fs.cell var.^ 
SHP-77 


100.0 


Spinal cord 


4.5 


Lung ca. (large 
ceU)NCI-H460 


4.1 


glio/astro U87-MG 


8.5 


Lung ca. (non-sm. 
cell)A549 


39.5 


gho/astroU-118-MG 


11.6 


Luns ca. (non-s.celTl ■ 
NCI-H23 


15.5 


astrocytoma owi/oj 




Lung ca. (non-s.cell) 
HOP-62 


118 


neuro*; met SK-N-AS 


17.2 


Lung ca. (non-s.cl) 
NCI-H522 


5.4 


astrocytoma SF-539 


7.2 


Lung ca. (squam.) 
SW900 


30.8 


astrocytoma SNB-75 


27.5 


Lung ca. (squam.) 
NCI-H596 


31.6 


ghomaSNB-19 


8.0 


Mammary gland 


3.8 


ghomaU251 


27.5 


Breast ca.* (pl.ef) 


41.8 
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MCF-7 




glioma SF-295 


17.1 


Breast ca.* (pl.ef) 
MDA-MB-231 


7.7 


Heart (fetal) 


4.6 


Breast ca.* fol ef> 
T47D 


58.6 


Heart 


3.8 


Breast ca. BT-549 


3.1 


Skeletal muscle (fetal) 


3.6 


Breast ca. MDA-N 


6.0 


Skeletal muscle 


14.4 


Ovary 


3.3 


Bone marrow 


3.6 


Ovarian ca. OVCAR-! 
3 


17.7 


Thymus 


13.9 


Ovarian ca. OVCAR- 

4 \ 


7.8 


Spleen 


3.9 


Ovarian ca. OVCAR- 
5 


85.3 


Lymph node 


8.0 


Ovarian ca. OVCAR- 
g 


8.2 


Colorectal 


7.0 


Ovarian ca. IGROV- , 
1 


6.9 


Stomach 


4.9 


Ovarian ca * ( ascites) 
SK-OV-3 


40.1 


Small intestine 


4.8 


Uterus 


3.9 


Colon ca SW480 


6 9 


Placenta 


0 6 


Colon ca.* 

S W620CSW480 met) 


28.7 


Prostate 


2.2 


Colon ca.HT29 


6.0 


Prostate ca * fbone 
met)PC-3 


17.2 


Colon ca. HCT- 116 


74 


Testis 


2 0 


Colon ca. CaCo-2 


9.0 


Melanoma 


3.6 


Colon ca 
tissue(OD03866) 


5.1 


IMplanrvmn* i^mpf^ 
ivx wicujLuiiici r lUv L ^ 

Hs688(B).T 


7.0 


Colon ca HCC-2998 


17 7 

If i/ 


Melanoma T T ACP-62 


13 5 


Gastric ca.* (liver met) ! 
NCI-N87 


24.0 


Melanoma M14 


1.7 


Bladder 


11.4 


Melanoma LOX 
IMVI 


5.2 


Trachea 


3.5 


Melanoma* fmet^ 
SK-MEL-5 


8.3 


Kidney 


5.4 


Adipose 


11.6 


Table 76. Panel 4D 


Tissue Name 


Rel. Exp.(%) j 
Ag2884, Run 
241701515 j 


Tissue Name 


Rel. Exp.(%) 
Ag2884, Run 
241701515 


Secondary Thl act 


18.8 |HI 


UVEC EL-lbeta 


5.7 
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1R 9 


HTTVFP TFM an mm a 


1? 4 


Secondary Trl act < 


37.9 

; 


TTTTVFf 1 TNF alnha + TFM 

gamma 


18.4 


Secondary Thl rest ! 


10.1 


HUVEC TNF alpha + EL4 


14.3 


Sprnnfljirt/ Tfi9 rpct 
O CL/UilU.al y | nz. iCoL 


99 9 


HTJVEC TL-1 1 




Secondary Trl rest 


16.4 


Lung Microvascular EC 

JUUJJ.C/ 


24.7 


Primary Thl act 


20.0 


Lung Microvascular EC 

TKTFalnha + TT -1f»pfa 

x in J/ axpxid ■ AJ-f l ucia ; 


14.8 


Primary Th2 act 


29.5 


Microvascular Dennal EC 
nunc 


16.4 


Primary Trl act 


27.9 


Microsvasular Dermal EC 

1 iNr dip lid i JXr 1 UCld 


14.1 


Primary Thl rest 


75.8 


Bronchial epithelium 


28.1 


Primary Th2 rest 


34.2 


Small airway epithelium 
none 


7.2 


Primary Trl rest 


32.3 


Small airway epithelium 

TNTFalnha -4- TT _1Vipt» 
X XSr dipJUd « JLLf" A Uvld 


63.7 


CD45RA CD4 

lyuipiiuoy ic dui 


10.2 


Coronery artery SMC rest 


16.4 


lymphocyte act 


25.7 


^/Oroncry artery oiviv^ 

TNFalpha + IL-lbeta 


8.1 


V-/JL/0 lyjLLlJpilUOy LC d-L/L 


91 0 


<r\o ULU uy LCo I CS I 




Secondary CD 8 

1 y iXipiiUwjr IC ICoL 


18.4 


Astrocytes TNFalpha + 

TT -IKpta 


19.8 


Secondary CD8 

1vm , nlif*f*\7tp not 
lyiiipuLUuy IC dLl 


21.0 


KU-812 (Basophil) rest 


24.3 


CD4 lymphocyte none 


26.4 


KU-812 (Basophil) 

it ivi/v luxiuiiiy L/iii 


99.3 


2ry Thl/Th2/Trl_anti- 
rnos phi 1 


45.1 


CCD1106 (Keratinocytes) 

nunc 


9.0 


LAK cells rest 


32.1 


y^KsUi i uo ^ivcraiiuuuy icsj 
TNFalpha + DL-lbeta 


5.2 


LAK cells EL-2 


25.9 


Liver cirrhosis 


6.9 


T AK* ppIIq TT -9+TT .-1 9 


J J. 4. 


x^upuo juuucy 


j.j 


T Alt rpllq TT^9+TPTsJ 

X-fcT\X^. L/Cllo JJ-»~^ • IP 1M 

gamma 


60.7 


NCI-H292none 


29.7 


T relk TT,-9+ TT.-1 R 


D / .Q 






T AIT r*»11c 
JUrVJV ecus 

PMA/ionomycin 


26.6 


NCI-H292IL-9 


33.4 


NK Cells IL-2 rest 


42.6 


NCI-H292 EL-13 


18.6 


TwoWayJ^R3day 


60.7 


NCI-H292IFN gamma 


18.0 


Two Way MLR 5 day ] 


24.3 


HP AEC none 


7.3 
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Two Way MLR 7 day 


19.9 


HPAEC TNF alpha + IL-1 
beta 


14.9 


PBMC rest 


27.9 


Lung fibroblast none 


6.0 


PBMCPWM ! 


73.2 


Lune fibroblast TNF alnha^ 
+ IL-1 beta 


8.3 


PBMCPHA-L 


32.1 


Lung fibroblast IL-4 


21.6 


Ramos fR ce\Yl none 


31.0 


Lung fibroblast IL-9 


14.3 


Ramos (B cell) j 

innnmvpin ■ 


100.0 


Lung fibroblast IL-1 3 


13.6 


B lymphocytes PWM 


74.7 


Lung fibroblast IFN 

jMM 1 U lit* 


26.8 


B lymphocytes CD40L 
and TT^4 

CLLLLL xxv— *T 


29.3 


Dermal fibroblast 
CCD 1070 rest 


32.8 


EOL-1 dbcAMP 


12.2 


Dermal fibroblast 
CCD 1070 TNF alnha 


50.0 


EOL-1 dbcAMP 
PMA/i onom vein 


34.9 


Dermal fibroblast 
CCD1070 IL-1 beta 


23.3 


Dendritic cells none 


27.2 


Dermal fibroblast IFN 

xx vi mm iiuivi/iuui xx x^ 

gamma 


13.7 


Dendritic cells T .PS 


31 0 


Dermal fibroblast TL-4 


31.6 


Dendririo cells anti- 
CD40 


23.7 


IBD Colitis 2 


2.4 


Monocytes rest 


23.8 


IBD Crohn's 


2.5 


Monocytes LPS 


32.5 


Colon 


29.7 


Macrophages rest 


27.0 


Lung 


18.4 


Macrophages LPS 


31.9 


Thymus 


33.9 


HUVEC none 


12.2 


Kidney 


90.8 


HUVEC starved 


16.3 







CNS_neurodegeneration_vl.O Summary: Ag2884 No difference was found in the 
expression of the NOV12 gene in the postmortem brains of AD patients when compared to 
non-demented controls. This panel does demonstrate the expression of the NOV12 gene in the 
CNS of an independent group of patients. Please see panel 1.3D for a discussion of utility of 



5 this gene in the central nervous system. 

Panel 1.3D Summary: Ag2884 The expression of the NOV12 gene, a diablo homolog, 

appears to be highest in a sample derived from a lung cancer cell line (SHP-77) (CT=30.4). In 

addition, there is substantial expression in other lung cancer cell lines, breast cancer cell lines 

and ovarian cancer cell lines. Thus, the expression of the NOV12 gene could be used to 

10 distinguish SHP-77 cells from other samples in the panel. Diablo activates caspases and 

promotes apoptosis. Mitochondria-mediated apoptosis plays a central role in animal 

development and tissue homeostasis, and its alteration results in a range of malignant disorders 
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including cancer. Therefore, therapeutic modulation of the NOV12 gene, through the use of 
small molecule drugs, protein therapeutics or antibodies might be beneficial for the treatment 
of lung cancer, breast cancer or ovarian cancer. 

The NOV12 gene is also expressed at low but significant levels in all CNS regions 
5 examined. Apoptosis has been implicated in Alzheimer's disease, traumatic brain injury, 

pathologic pain, stroke, viral infections of the CNS, Parkinson's disease, Huntington's disease, 
and multiple sclerosis. Therefore, the selective blockage/down regulation of the NOV12 gene 
or its protein product may have broad implications and utility in a number of CNS 
diseases/clinical conditions. 

10 Among tissues with metabolic function, the NOV12 gene has low levels of expression 

in pituitary, fetal heart, skeletal muscle and adipose. Diablo proteins promote apoptosis by 
activating mitochondrial caspases. Therefore, inhibition of the NOV12 gene may protect 
against apoptosis/tissue wasting in diseases of the pituitary or skeletal muscle. 

References: 

1 5 Madesh M, Antonsson B, Srinivasula SM, Alnemri ES, Hajnoczky G. Rapid kinetics of tfiid- 
induced cytochrome c and Smac/DIABLO release and mitochondrial depolarization. 

J Biol Chem. 2001 Dec 6 [epub ahead of print] 

Cleavage of Bid has been shown to promote apoptosis by inducing mitochondrial membrane 
permeabilization with the resultant release of apoptosis-inducing proteins from the 

20 intermembrane space into the cytosol. However direct visualization of the Bid-induced release 
of various proteins from the highly compartmentalized intermembrane space and the changes 
in the mitochondrial metabolic machinery remain elusive. Using GFP fusion proteins and 
immunostaining in individual permeabilized HepG2 cells, first we demonstrated that truncated 
Bid (15.5-kDa C-tenninal fragment, tBid) evoked a rapid and essentially complete release of 

25 cytochrome c and Smac/DIABLO from every mitochondrion. To establish at a resolution of 
seconds the kinetics of tBid-induced cytochrome c and Smac/DIABLO release and 
depolarization, we monitored the mitochondrial membrane potential fluorimetrically in 
permeabilized cells and applied a rapid filtration method to obtain cytosolic fractions for 
Western blotting. We found that subnanomolar doses of tBid were sufficient to evoke 

30 cytochrome c release and mitochondrial depolarization, whereas full-length Bid was 100-fold 
less effective. Bcl-xL prevented tBID-induced cytochrome c release and depolarization. In 
response to 2.5 nM tBid, cytochrome c release started after 10s delay, displayed rapid 
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progression and was complete at 50-70s. Release of Smac/DIABLO was synchronized with 
cytochrome c release, whereas the loss of the mitochondrial membrane potential lagged 
slightly behind cytochrome c release. Furthermore, tBid-induced cytochrome c release was 
insensitive to changes in substrate composition, but tBid-induced depolarization did not occur 
5 in the presence of extramitochondrial ATP supply. Thus, tBID-induced permeabilization of the 
outer membrane permits rapid release of cytochrome c and Smac/DIABLO from all domains 
of the intermembrane space. The tBID-induced loss of mitochondrial membrane potential 
occurs after cytochrome c release and reflects impairment of oxidative metabolism. 

PMID: 11741882 

10 Adrain C, Creagh EM, Martin SJ. Apoptosis-associated release of Smac/DIABLO from 
mitochondria requires active caspases and is blocked by Bcl-2. EMBO J. 2001 Dec 
3;20(23):6627-36. 

Smac/DIABLO is a mitochondrial protein that potentiates some forms of apoptosis, possibly 
by neutralizing one or more members of the IAP family of apoptosis inhibitory proteins. Smac 

1 5 has been shown to exit mitochondria and enter the cytosol during apoptosis triggered by UV- 
or gamma-irradiation. Here, we report that Smac/DIABLO export from mitochondria into the 
cytosol is provoked by cytotoxic drugs and DNA damage, as well as by ligation of the CD95 
death receptor. Mitochondrial efflux of Smac/DIABLO, in response to a variety of pro- 
apoptotic agents, was profoundly inhibited in Bcl-2-overexpressing cells. Thus, in addition to 

20 modulating apoptosis-associated mitochondrial cytochrome c release, Bcl-2 also regulates 
Smac release, suggesting that both molecules may escape via the same route. However, 
whereas cell stress-associated mitochondrial cytochrome c release was largely caspase 
independent, release of Smac/DIABLO in response to the same stimuli was blocked by a 
broad-spectrum caspase inhibitor. This suggests that apoptosis-associated cytochrome c and 

25 Smac/DIABLO release from mitochondria do not occur via the same mechanism. Rather, 

Smac/DIABLO efflux from mitochondria is a caspase-catalysed event that occurs downstream 
of cytochrome c release. 

PMID: 11726499 

Huang P, Oliff A. Signaling pathways in apoptosis as potential targets for cancer therapy. 
30 Trends Cell Biol 2001 Aug;ll(8):343-8 

Genetic instability contributes to the origin of cancer as well as to the ability of cancer cells to 
become resistant to various therapies. Because of this, cytotoxic rather than cytostatic 
therapies might be most effective against this disease. Many oncogenes and tumor suppressors 



362 



WO 02/081510 



PCTAJS02/01467 



mediate their effects by interfering with or inducing apoptotic signaling. Thus, apoptotic 
pathways might be significantly altered in cancer cells relative to untransfonned cells, and 
these differences might present a therapeutic window that can be exploited for development of 
cancer drugs, 

5 PMID: 11489640 

Panel 4D Summary: Ag2884 The expression of the NOV12 transcript is ubiquitous across 
panel 4D, with highest expression in kidney (CT=28.7), the basophil cell line Ku-812 and the 
B cell lymphoma cell line, Ramos, both upon treatment with ionomycin (CT 28.6). It is also 
moderately expressed in primary Thl cells and PWM activated B cells but not in B cells 

10 treated with CD40L, a condition which was reported to promote survival. Moderate expression 
of the NOV12 transcript is also found in dermal fibroblasts and small airway epithelium 
treated with TNF-a whose cytotoxicity is well documented. The NOV12 transcript encodes for 
a Diablo like protein. Diablo proteins are pro-apoptotic mitochondrial proteins that are crucial 
for the activation of downstream effectors of apoptosis. Apoptosis has been implicated in the 

15 pathology of many autoimmune and inflammatory diseases. Therefore, modulation of the 

expression or activity of the NOV12 putative protein by small molecules may be beneficial for 
the treatment of rheumatoid arthritis, inflammatory bowel diseases, psoriasis, type 1 diabetes, 
lupus erythematosus and lung inflammatory diseases. 

20 L. NOV13: HRPET-1 related protein 

Expression of the NOV13 gene (CG56195-01) was assessed using the primer-probe set 
Ag2895, described in Table 77. Results of the RTQ-PCR runs are shown in Tables 78, 79, 80 
and 81. 

Table 77 . Probe Name Ag2895 



Primers 


Sequences jLength 


Start Position 


SEQBD 
NO: 


Forward 


S'-gcaggctttgaccttctca-S' [ 19 


955 


245 


Probe 


TET-5'-acccggaagatgatcttgacccct-3'-TAMRAj 24 


1010 


246 


Reverse 


5'-ctgggacatgttcttctgtga-3' [ 21 ; 


1034 


247 



25 Table 78 . CNS_neurodegeneration_vl.O 



Tissue Name 


ReI.Exp.(%)Ag2895, 
Run 224116296 


Tissue Name 


ReI.Exp.(%)Ag2895, 
Run 224116296 


AD 1 Hippo 


20.7 


Control (Path) 3 
Temporal Ctx 


18.9 
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AD 2 Hippo 


50.7 ! 


VxUllLUJl alii; *t 

Temporal Ctx 


28.3 


AD 3 TTinnn 


15 3 


AD 1 Orcinital Ctx 


16 2 


AD 4 Hippo 


15.6 


AD 9 Orrinital Ctx 

(Missing) 


0.0 


AD 5 hippo 


73.7 


AD 3 Occipital Ctx 


17.1 


AD 6 Hippo 


59.9 


AD 4 Occipital Ctx 


36.9 


Control 2 Hippo 


59.0 ! 


AD 5 Occipital Ctx 


23.2 


Cnntml A T-firvnn 


18 0 


AD 6 Occinital Ctx i 


57 0 


Control (Path) 3 

ruppu 


■ MM 1 MMtJMM r 

18.3 


Control 1 Occipital 
Ctx 


18.2 


AD 1 Temporal Ctx 


19.3 


Control 2 Occipital 

Ctx 


92.7 


AD 2 Temporal Ctx 


42.3 


Control 3 Occipital 
Ctx 


28.3 


AD 3 Temporal Ctx 


13.1 


Control 4 Occipital 
Ctx 


21.8 


AD 4 Temporal Ctx 


40.9 


Control (Path) 1 

Or*r*iTiit5i1 r^tv 


71.7 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 

Orrinital Ctx 


21.6 


AD 5 SupTemporal 
Ctx 


72.2 


Control (Path) 3 
Orcinital Ctx 

V^V/wipiLCU VIA 


16.3 


AD 6 Inf Temporal 
Ctx 


46.0 


Control (Path) 4 

Occinital Ctx 


14.7 


AD 6 Sup Temporal 


44.4 


Control 1 Parietal 

Ctx 


17.6 


Control 1 Temporal 

v^LX 


18.8 


Control 2 Parietal 

Crv 


59.9 


Control 2 Temporal 

CtX 


57.0 


Control 3 Parietal 
Ctx 


33.4 


Control 3 Temporal 
Ctx 


28.3 


Control (Path) 1 

Parietal Ctx 


83.5 


Control 4 Temporal 
Ctx 

VIA 


21.9 


Control (Path) 2 

Parietal Ctx 

I dilvUU V^IA. 


34.2 


Control (Path) 1 
Temooral Ctx 


58.6 


Control (Path) 3 
Parietal Ctx 


22.2 


Control (Path) 2 
Temporal Ctx 


45.1 


Control (Path) 4 
Parietal Ctx 


32.1 



Table 79 . Panel 1. 3D 



Tissue Name 


]Rel.Exp.(%)Ag2895, 
| Run 167649468 


Tissue Name 


Rel. Exp.(%) Ag2895, 
Run 167649468 


Liver adenocarcinoma 


L 101 


Kidney (fetal) 


62.0 


Pancreas 


| 10.4 


Renal ca. 786-0 : 


12.9 



364 



WO 02/081510 PCTYUS02/01467 



2 


1 

6.6 (Renal ca. A498 


26.6 


Adrenal gland 


5.8 jRenal ca. RXF 393 


26.8 


Thyroid 


9.7 JRenal ca. ACHN 


10.4 


Salivary gland 


8.5 jRenal ca.UO-31 


6.7 


Pituitary gland 


12.6 


Renal ca. TK-10 


10.3 


Brain (fetal) j 


91 A 


Liver 


12.4 


XJldJUU yWIlUlvJJ 


13.5 


Liver (fetal) 


o.o 


Brain (amygdala) 


15.2 


Liver ca. 

(hepatoblast) HepG2 


3.1 


Brain (cerebellum) j 


16.5 


Lung 


16.8 




11.3 


Lung (fetal) 


15 7 

1*7. / 


Brain (substantia nigra) 


5.4 


Lung ca. (small cell) 
LX-1 


5.3 


Brain (thalamus) 


8.3 | 


Lung ca. (small cell) 
NCI-H69 


5.3 


Cerebral Cortex 


32.3 


Lung ca. (s.cell var.) 
SHP-77 


55.1 


Spinal cord 


9.3 


Lung ca. (large 
cell)NCI-H460 


3.1 


glio/astro U87-MG 


19.8 


Lung ca. (non-sm. 
cell)A549 


8.5 


glio/astroU-118-MG 


19.6 


Lung ca. (non-s.cell) 
NCI-H23 


11.0 


astrocytoma SW1783 


12 8 

1«iO 


Lung ca. (non-s.cell) 
HOP-62 


13.4 


neuro*; met SK-N-AS 


5.3 


Lung ca. (non-s.cl) 
NCI-H522 


5.6 


astrocytoma SF-539 


9.4 


Lung ca. (squam.) 
SW900 


24.5 


astrocytoma SNB-75 


26.2 


Lung ca. (squam.) 
NCI-H596 


6.6 


VJilUlUa O IN 13- 1-7 


2.7 


Mammary gland 




Glioma U251 


16.7 


Breast ca.* (pl.ef) 
JVLLr-/ 


9.8 


Glioma SF-295 


27.7 


Breast ca.* (pl.ef) 

TV/mA 1V/TO 9^1 


13.2 


Heart (fetal) 


51.8 


Breast ca.* (pl.ef) 
T47D 


19.1 


Heart 


9.1 


Breast ca. BT-549 


4.4 


Skeletal muscle (fetal) 


17.0 


Breast ca. MDA-N 


15.2 


Skeletal muscle 


3.7 


Ovary 


28.9 


Bone marrow 


5.1 


Ovarian ca. OVCAR- 
3 


13.1 
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Thymus 


25.2 


Ovarian caOVCAR- 
4 


17.3 


Spleen 


22.1 


Ovarian ca. OVCAR- 
5 


100.0 


Lymph node 


19.3 


Ovarian ca OVCAR- 
8 


1.3 


Colorectal \ 


6.3 


Ovarian ca IGROV- 
1 


4.0 


Stomach 


6.9 


Ovarian ca * ( aQrite^Y 
SK-OV-3 


13.8 


Small intestine 


9.5 


Uterus 


12.9 


Colon ca SW4R0 


9 8 


Placenta 


12 9 


Colon ca.* 
SW620f SW480 met 1 

O VY U^iU^u VV *TOV 111 V/L J 


7.3 


Prostate 


13.7 


Colon ca. HT29 


7.2 


Prostate ca * fhone 
met)PC-3 


9.2 


Colon ca. HCT-116 


4 2 


Testis 

X wOUO 


16 7 


Colon ca. CaCo-2 


11.7 


Melanoma 
Hs688(Ai T 


8.5 


Cnlrvn P5i 

tissue(OD03866) 


10.1 


lMVIanoma* finprt 

XYXwlCUXVSXlXCl I, XIX w I 1 

Hs688(B).T 


11.7 


Colon ca HCC-2998 


73 


Melanoma T JACC-62 

xvxwicuxv/Xixci unv<»\/ va» 


50 7 


Gastric ca.* (liver met) 
NCI-N87 

1^1 VvX 1> o / 


20.4 


Melanoma M14 


9.5 


Bladder 


6.8 


Melanoma LOX 
TMVT 

XXVX V X 


0.0 


Trachea 


16.2 


Melanoma* (met j 
SK-MEL-5 


12.2 


Kidney 


27.0 


Adipose 


10.0 i 



Table 80. Panel 2.2 



Tissue Name 


Rel. Exp.(%) 
Ag2895, Run 
175119368 


Tissue Name 


Rel. Exp.(%) 
Ag2895, Run 
175119368 


Normal Colon 


28.9 


Kidney Margin 
(OD04348) 


63.7 


Colon cancer 
(OD06064) 


25.7 


Kidney malignant 
cancer (OD06204B) 


25.9 


Colon Margin 
(OD06064) 


14.4 


Kidney normal adjacent 
tissue (OD06204E) 


20.3 


Colon cancer 
(OD06159) 


7.3 j 


Kidney Cancer 
(OD04450-01) 


26.1 


Colon Margin 
(OD06159) 


22.4 


Kidney Margin 
(OD04450-03) 


19.9 


Colon cancer 


7.9 


Kidney Cancer 8120613 


7.9 
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Colon Margin 
f 0006297-015^ 


14.7 


Kidney Margin 
8120614 


31.9 


CC Gr.2 ascend colon 


9.4 


Kidney Cancer 9010320 


11.0 


CC Margin (OD03921) ! 


11.3 I 


Kidney Margin 
9010191 


10.4 


Colon cancer metastasis 

^vUUO X \J*r ) , 


8.1 


Kidney Cancer 8120607 


19.8 


Lung Margin 


13.9 


Kidney Margin 


30.1 


Colon mets to lung 
(OO04451-01 1 


21.8 


Normal Uterus 


23.2 


T lTncr A^JiTQin 

X^Uiig lrJ.CH gill 1 

(OD04451-02) 


9.3 


Uterine Cancer 06401 1 


5.4 


XNUXIXUiX xXUblalC 




xnuxxxxoi xixyxuxu. 


13 ^ 


Prostate Cancer 
(0004410^ 


10.4 


Thyroid Cancer 064010 


20.4 


Prostate Margin 
(0004410^ 


14.7 


Thyroid Cancer 
A ^091 59 


27.7 


Normal Ovary 


52.1 


Thyroid Margin 
A3 02 153 


10.4 


Ovarian cancer 
(0006283-03^ 1 


21.2 


Normal Breast 


12.9 


Ovarian IvTsiroin 

V/YClXXcUX lYXdlglXX 

(OD06283-07) 


10.8 


OX Coo I V^olXOCX 

(OD04566) 


7.6 


Ovarian Panrf*r 064008 

w VailoXX v^tUiL/wX V/U*tUUO j 


18 6 


"Rrpact Pnnrpr 1 09 A 
OX woo I V^dXXUCX XUZrr 


JU.V 


Ovarian cancer ! 
(0006145^ i 


2.7 


Breast Cancer 
(00045QO-01^ 


35.6 


Ovarian Margin 
(OD06145) i 


10.4 


Breast Cancer Mets 
(OD04590-03) 


27.0 


Ovarian cancer 
(OD06455-03) 


10.0 


Breast Cancer 
Metastasis (OD04655- 

Uj ) 


100.0 


Ovarian \Ai*Ycnr\ 
vy vcuioii xvxaxgxxx 

(OD06455-07) 


3.4 


Breast Cancer 064006 


15.9 


Normal T ,11110 ' 


20 6 


Rreast Cancer 01 00966 

JJlWOdl V/OiXVwX 71WAWU 


15 8 


Invasive poor difF. lung 
adeno (ODO4945-01 


12.3 


Breast Margin 9100265 


4.8 


Lung Margin 
rnr>O4Q4^-0^^ 


7.7 


Breast Cancer A209073 


20.3 


Lung Malignant Cancer j 
fOD03126) 


8.5 


Breast Margin 
A2090734 


25.9 


Lung Margin 
(OD03126) 


7.0 


Breast cancer 
(OD06083) 


26.4 
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Lung Cancer j 
//monoid, a , \ i 


30.1 


Breast cancer node 

metastasis fOHflfiOR^ 


16.4 


JL/Ung lviaigiii 
(OD05014B) 


6.2 


Normal Liver 


16.5 


T lino- r*onr»pr ffYHO^ORI^ 


?Q 1 


T iver r*anrer 1 016 


21 9 


Lung Margin 


8.2 


Liver Cancer 1025 


38.4 


Lung Cancer j 


4.9 


Liver Cancer 6004-T 


27.5 


Lung Margin 


32.8 


Liver Tissue 6004-N 


2.0 


Ocular Melanoma 

TV A ri+o no 

ivieiasiasis 


8.1 


Liver Cancer 6005-T 


30.6 


WCUlai lVlClduUIIld 

Margin (Liver) 


17.8 


Liver Tissue 6005-N 


44.8 


jviexanoma ivieiasiasis 


17 7 


T rvpr PiiTM-pr Clf\A.Cl(Y% ' 
LA VC1 ^saUwCI UUtUV/j 


26 8 


xvieianonia margin 
(Lung) 


18.6 


Normal Bladder 


14.7 


iNOijjjLai jsjuncy 


10 7 




14 4 


Kidney Ca, Nuclear 


36.6 


Bladder Cancer 
A 302 173 


19.5 


Kidney Margin 


6.4 


Normal Stomach 


39.0 


Kidney Ca Nuclear 
grade i/z ^vauu*Wj:/j 


21.2 


Gastric Cancer 9060397 


9.0 


Kidney Margin 


31.4 


Stomach Margin \ 


16.5 


Kidney Ca, Clear cell 
type yKjLJKjHj^yj ) 


20.2 


Gastric Cancer 9060395 


17.3 


Kidney Margin 

\\JU v*+ J H \J) 


33.2 


Stomach Margin 


27.5 


Kidney Ca, Nuclear 
grade3(OD04348) 


7.3 


Gastric Cancer 064005 


15.3 


Table 81. Panel 4D 


Tissue Name 


Rel. Exp.(%) 
Ag2895, Run 
164310477 


Tissue Name 


| Rel. Exp.(%) 
Ag2895, Run 
164310477 


Secondary Thl act \ 


41.8 I 


IUVEC IL-lbeta 


5.5 


Secondary Th2 act 


43.2 I 


IUVEC IFN gamma 


| 17.0 


Secondary Trl act ! 


39.8 1 
i 


IUVEC TNF alpha + IFN 
;amma 


29.9 


Secondary Thl rest 


19.8 I 


IUVEC TNF alpha +IL4 


34.6 


Secondary Th2 rest j 


36.9 I 


IUVEC IL-11 


6.7 


Secondary Trl rest 


39.8 jLung Microvascular EC 


20.7 
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none _ ]_ 


Primary Thl act 


24.5 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


45.7 


Primary Th2 act 


33.2 


Microvascular Dermal EC 
none 


26.8 


Primary Trl act 


30.1 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


41.8 


Primary Thl rest 


92.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


72.2 


Primary Th2 rest 


62.0 


Small airway epithelium 
none 


33.9 


Primary Trl rest 


55.9 


Small airway epitheUum 
TNFalpha + IL-lbeta 


88.3 


CD45RACD4 | 

IvmTVhnpvtp aft 
lyiiijjiiyjs^y lc ax/i 


0.5 


Coronery artery SMC rest 


36.9 


lymphocyte act 


29.7 


Coronery artery SMC 

TXTRol-nVia 4- TT-IVipfn 

i xnjt dipnd i llj- i ucm t 


23.5 


f^DR IvmiYh nr. vte net 

V^JL/Q Xjr XXXIXXXIJw jr dU I 


24 1 


Astrocytes rest 


52.1 


Secondary CD8 

1vmiYh<v*vtfi tpqt 

X YlXXUXXvJV/jr iwol 


24.3 


Astrocytes TNFalpha + 
IL-lbeta 


71.2 


Secondary CD8 

IvnrnVinpvtp art 

Ijr XXXUXXVJVs jr Iv dvl 


30.6 


KU-812 (Basophil) rest 


11.3 


CD4 lymphocyte none 


40.9 


KU-812 (Basophil) 
PMA/ionomycin 


21.8 


2ry Thl/Th2/Trl_anti- 
CD95 CHI 1 


53.6 


CCD1 106 (Keratmocytes) 
none 


34.6 


LAK cells rest 


35.1 


V^V-/JL/ 1 1 uo ^iveraunucy two ^ 
TNFalpha + IL-lbeta 


54.7 


LAK cells IL-2 


34.9 


ijiver ciixnosis 




LAK cells TL-2+TL-12 


25 5 


Lupus Kiciney , 




T AK pp11<5 TT -9+TFNT 

JL/XVTW UCXXo XJU Z» ■ XX? IN 

gamma 


53.6 


NCI-H292none 


18.3 


LAK celk TT.-9+ TT -1 8 


39 1 


MPTJPT9Q9 TT -A 


19 7 


LAK cells 
PMA/ionomycin 


22.7 


NCI-H292 IL-9 


12.1 


NK Cells IL-2 rest 


42.3 


NCI-H292 Ll>13 


11.5 


Two Way MLR 3 day 


37.1 


xNlxl~jLlZyZ IT IN golllllla 


17 Q 


Twr» Wav MT T? 5 Hav 

Ji Wv TV »jr iYI 1 tl\. J \JLay 


93 7 


xxx none 


1*5 9 


Two Way MLR 7 day 


25.0 


HPAEC TNF alpha + EL-l 
beta 


51.4 


PRMT rest 


40 1 


T lino* fihrnhljiQt nnnp 

X-vUXXg XXU1 VJUluOl XXUXXu 


22 1 


PBMCPWM 


54.3 


Lung fibroblast TNF alpha 
+ IL-1 beta 


32.1 


PBMC PHA-L 


50.3 


Lung fibroblast IL-4 


49.3 
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Ramos fR cell^ nnnp 


14.2 


Lung fibroblast IL-9 


32.3 


Ramos (B cell) 
ionomvcin 


30.8 


Lung fibroblast IL-13 


25.9 


B lymphocytes PWM 


64.2 


Lung fibroblast IFN 
gamma 


35.8 


B lymphocytes CD40L 
andIL-4 


41.5 


Dermal fibroblast 
CCD1070 rest 


32.1 


EOL-1 dbcAMP 


3.7 


Dermal fibroblast 
CCD1070 TNF aloha 


100.0 


EOL-1 dbcAMP 
PMA/ionomvcin 

±. A TAX XJ VJL4J. 


12.1 


Dermal fibroblast 
CCD1070 IL-1 beta 


34.2 


Dendritic cells none 


34.4 


Dermal fibroblast IFN 
gamma 


25.0 


Dendritic cells LPS 


54.0 


Dermal fibroblast TL-4 


26.4 


Dendritic cells anti- 

A>r WUUllUv WWilU UUU 

CD40 


41.8 


BD Colitis 2 


3.9 


Monocytes rest 


47.0 


BD Crohn's 


6.2 


Monocytes LPS 


21.2 


Colon 


21.5 


Macrophages rest 


40.3 


Lung 


24.3 


Macrophages LPS 


42.6 


Thymus 


59.5 


HUVEC none 


12.3 


Kidney 


81.2 


HUVEC starved 


21.5 







CNS_neurodegeneration_yl.O Summary: Ag2895 No difference is found in the expression 
of the NOV13 gene in the postmortem brains of AD patients when compared to non-demented 
controls. This panel does demonstrate the expression of the NOV13 gene in the CNS of an 



independent group of patients. Please see panel 1.3D for a discussion of utility of this gene in 
5 the central nervous system. 

Panel 1.3D Summary: Ag2895 The expression of the NOV13 gene appears to be highest in a 
sample derived from an ovarian cancer cell line (OVCAR-5)(CT=28.5). There appears to be 
general lower levels of expression across the remainder of the panel. Thus, the expression of 
this gene could be used to distinguish OVCAR-5 cells from the rest of the samples in the 
10 panel. 

This gene also has low but significant levels of expression in pancreas, adrenal, 
thyroid, pituitary, adult and fetal heart, skeletal muscle and liver, and adipose. Thus, this 
newly-identified gene product may be important for the pathogenesis, diagnosis and/or 
treatment of metabolic and endocrine diseases, including obesity and Types 1 and 2 diabetes. 

370 



WO 02/081510 



PCT/US02/01467 



This gene is expressed at moderate levels in all CNS regions examined. The NOV13 
gene encodes a protein similar to EPI64 (ebp50-pdz interactor of 64 kd) that was reported to 
be a membrane associated protein that may be involved in cell adhesion and/or migration. In 
the CNS, these functions are usually associated with axon/dendritic growth and targeting. This 
5 molecule may therefore be of use in directing compensatory synaptogenesis in response to 
neuron death in spinal cord or brain trauma, stroke, Alzheimer's, Parkinson's or Huntington's 
diseases, or spinocerebellar ataxia. 

References: 

Reczek D, Bretscher A. Identification of EPI64, a TBC/rabGAP domain-containing 
10 microvillar protein that binds to the first PDZ domain of EBP50 and E3KARP. J Cell Biol 
2001 Apr 2;153(l):191-206 

The cortical scaffolding proteins EBP50 (ERM-binding phosphoprotein-50) and 
E3KARP (NHE3 kinase A regulatory protein) contain two PDZ (PSD-95/DlgA/ZO-l-like) 
domains followed by a COOH-terminal sequence that binds to active ERM family members. 

1 5 Using affinity chromatography, we identified polypeptides from placental microvilli that bind 
the PDZ domains of EBP50. Among these are 64- and/or 65-kD differentially phosphorylated 
polypeptides that bind preferentially to the first PDZ domain of EBP50, as well as to 
E3KARP, and that we call EPI64 (EBP50-PDZ interactor of 64 kD). The gene for human 
EPI64 lies on chromosome 22 where nine exons specify a protein of 508 residues that contains 

20 a Tre/Bub2/Cdcl6 (TBC)/rab GTPase-activating protein (GAP) domain. EPI64 terminates in 
DTYL, which is necessary for binding to the PDZ domains of EBP50, as a mutant ending in 
DTYLA no longer interacts. EPI64 colocalizes with EBP50 and ezrin in syncytiotrophoblast 
and cultured cell microvilli, and this localization in cultured cells is abolished by introduction 
of the DTYLA mutation. In addition to EPI64, immobilized EBP50 PDZ domains retain 

25 several polypeptides from placental microvilli, including an isoform of nadrin, a rhoGAP 
domain-containing protein implicated in regulating vesicular transport. Nadrin binds EBP50 
directly, probably through its COOH-terminal STAL sequence. Thus, EBP50 appears to bind 
membrane proteins as well as factors potentially involved in regulating membrane traffic. 

PMID: 11285285 

30 Panel 2.2 Summary: Ag2895 The expression of the NOV13 gene appears to be highest in a 
sample derived from a metastatic breast cancer (CT=30.8). Thus, the expression of this gene 
could be used to distinguish this breast cancer sample from the rest of the samples in the panel. 
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Moreover, therapeutic modulation of the NOV13 gene, through the use of protein therapeutics, 
small molecule drugs or antibodies might be beneficial in the treatment of breast cancer. 

Panel 4D Summary: Ag2895 The NOV13 transcript is expressed at high to moderate levels 
in most of the cells present in panel 4D. Highest expression of this transcript is found in 
5 dermal fibroblasts treated with TNF-a (CT=28. 1), small airway epithelium and bronchial 
epithelium treated with TNF-a and IL-lb. It is also expressed at moderate levels in T and B 
cells. The NOV13 transcript encodes a HRPET-1 related protein, similar to ebp50-pdz 
interactor of 64 kd, which was reported to be a membrane associated protein that may be 
involved in cell adhesion and/or migration (see reference above). Therefore, modulation of the 
10 expression and/or activity of this putative protein by antibodies could block the functions of B 
and T cells and the interaction of these cells with local epithelium or fibroblasts. 
Consequently, this may reduce or eliminate the symptoms of chronic obstructive pulmonary 
disease, asthma, emphysema, bronchitis, psoriasis, inflammatory bowel disease, lupus 
erythematosus, and rheumatoid arthritis. 

15 

M. NOV14:B7-H2B 

Expression of the NOV14 gene (CG55790-02) was assessed using the primer-probe 
sets Agl845, Ag2589, Ag2621, Ag2915 and Ag210, described in Tables 82, 83, 84, 85 and 86. 
20 Results of the RTQ-PCR runs are shown in Tables 87, 88, 89, 90, 91, 92 and 93. 

Table 82 . Probe Name Agl845 



Primers: 


Sequences ^Length 


Start Position 


SEQ ID NO: 


Forward 


5'-catcacgtgtgagctcacagt-3' j 21 


7454 


248 


Probe 


TET-5'-cttccacatggtgcactgctgct-3'-TAMRA[ 23 


7413 


249 


Reverse 


S'-agaatttgcagacacagcaatt-S' | 22 


7386 


250 



Table 83 . Probe Name Ag2589 



Primers 


Sequences 


Length 


Start Position 


SEQ ID 

NO: 


Forward 


S'-gagctcaccttcacgtgtacat-S' 


22 


480 


_ 251 


Probe 


TET-5*-ctaccccaggcccaacgtgtactg-3'-TAMRA; 


24 


512 


252 


Reverse 


5'-gctgttgtccgtcttattgatc-3' ! 


22 


536 


253 



Table 84 . Probe Name Ag2621 



Primers 


Sequences 


Length 


Start Position 


SEQDD 
NO: 
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Forward j5'-gagctcaccttcacgtgtacat-3' 


22 ) 480 


254 


Probe lTET-5'-ctaccccaggcccaacgtgtactg-3'-TAMRA 


24 j 512 


255 


Reverse |5'-gctgttgtccgtcttattgatc-3' 


22 | 536 


256 



Table 85 . Probe Name Ag2915 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5'-gagctcaccttcacgtgtacat-3' 


22 


480 


257 


Probe 


TET-5'-ctaccccaggcccaacgtgtactg-3'-TAMRA 


24 


512 


258 | 


Reverse 


S'-gctgttgtccgtcttattgatc-S' , 


22 


536 


259 



Table 86 . Probe Name Ag210 



Primers 


Sequences jLength 


Start Position 


SEQID NO: 


Forward. 


5'-gaggcagaggtcgcagtga-3' | 


19 


7169 


260 


Probe 


TET-5'4gcaccactgccctccagcct-3'-TAMRA| 


21 


7196 


261 


Reverse 


5'-tttgagacggagtcttgctctgt-3' 


23 


7222 


262 



Table 87 . AI_comprehensive panel_vl.O 



Tissue Name 


Hp] Fvn (%\ 

Agl845, Run 
217699370 


Tissue Name 


Hp\ |?Yn (%} 

Agl845, Run 
217699370 


110967 COPD-F 


8.5 


112427 Match Control 
Psoriasis-F 


14.5 


110980 COPD-F 


4.8 


112418 Psoriasis-M 


6.6 


110968 COPD-M 


6.7 


112723 Match Control 
Psoriasis-M 


1.0 


110977 COPD-M j 


8.5 


112419 Psoriasis-M 


9.9 


1 10989 Emphysema- 
F 


12.9 


112424 Match Control 
Psoriasis-M 


10.7 


110992 Emphysema- ! 
F 


7.5 


112420 Psoriasis-M 


21.5 


1 10993 Emphysema- 
F 


8.5 


112425 Match Control 
Psoriasis-M 


13.8 


110994 Emphysema- 
F 


3.0 


104689 (MF) OA 
Bone-Backus 


17.1 


110995 Emphysema- j 
F 


14.9 


104690 (MF)Adj 
ff NormaT Bone-Backus 


6.8 


110996 Emphysema- ! 
F 


1.6 


104691 (MF) OA 
Synovium-Backus 


14.6 


110997 Asthma-M 


14.1 


104692 (BA) OA 
Cartilage-Backus 


0.4 


111001 Asthma-F 


7.9 


104694 (BA) OA 
Bone-Backus 


13.3 


111002 Asthma-F 


12.6 


104695 (B A) Adj 
•'Normal" Bone-Backus 


9.3 



373 



WO 02/081510 



PCT/US02/01467 



111003 Atopic 

A frntn <s 17 

ASiniTIa-r 


13.4 


104696 (BA) OA ; 
oynovxum-oaCKUs 


7.9 


111004 Atopic ! 

ASinTiia-r 


16.5 


104700 (SS) OA Bone- 

JcSaCKUS 

- ■ i i ■ • - i ii ■iiiii ■ i ' 


7.5 


111005 Atopic 


7.7 


104701 (SS)Adj 

"\Trvrm o1 " Dama "Dor* In it? 


7.7 


111006 Atopic 
Asinrna-r 


0.9 


104702 (SS) OA 
aynovium-i5acKUb ; 


24.5 


111417 Allergy-M 


6.3 


1 1 /Kjyj \jr\ L,annage \ 
Rep7 


7.7 


1 1 9**A7 All<arcn/ TV/T • 

i izjh- / Auergy-ivi 


1 7 


l izo /z vj/v isonej 


fk 9 
O.Z 


112349 Normal Lung- 
r 


0.5 


1 12673 OA Synovium5 


l.i 


112357 Normal Lung- 
r 


1.7 


1 12674 OA Synovial 

riuiu ecus j 


2.6 


i izjD4 JNormoi .Lung- 
M 


2.9 


11/ luu ua uaruiage 
Repl4 


4.3 


1 1 9^7A rV/\Vino T? 


J.J 


i iz / jo ua ooney 


1H.0 


112389 Match 
uoniroi uronns-r 


17.9 


112757 OA Synovium9 


7.1 


112375 Crohns-F 


1.8 


112758 OA Synovial 
riuiu uensy 


4.2 


1 1973 9 A/Tatrfi 

Control Crohns-F 


39.5 


1 1 71 9^ P A r , arfi1a<y<a 

ii/ 1 zd ivrv ^aruiage 
Rep2 ■ 


4.7 


1 1979^ rVrtVme \A 


1 7 


1 1 1/100 DnnaO "D A 


A Q 


112387 Match 
v^ontroi L/ronns-ivi 


4.6 


1 13493 Synovium2 RA 


3.6 


112378 Crohns-M 


0.7 


1 13494 Syn Fluid Cells 

1? A 


7.5 


1 19 3 OA TiAainh 

i Lzjyu iviaicn 
Control Crohns-M 


12.1 


113499 Cartilage4RA 


9.6 


1 1 979£ Pmfinc \A 

i iz /zo v^ronns-jvi 


1fi 1 




10 7 
1U. / 


112731 Match 
L/Ontroi L/ronns-ivi 


18.9 


113501 Synovium4 RA 


6.9 


112380 Ulcer Col-F 


9.6 


113502 Syn Fluid 

P^lleA "D A 
UC11S4 KA 


5.4 


1 1 973A 

1 IZ / J**- XvlalCn 

Control Ulcer Col-F 


100.0 


113495 Cartilage3RA 


4.0 


1 1918/1 TT1rf»r Pnl 17 


17 1 


1 1 JH y\J 13 One J J\J\ 


7 9 
/.Z 


112737 Match 

rVmtrnl TTIrpr Or*1 17 


13.5 


113497 Synovium3 RA 


4.4 


112386 Ulcer Col-F 


1.8 


113498 Syn Fluid 


6.2 


112738 Match 
Control Ulcer Col-F 


1.4 


117106 Normal 
Cartilage Rep20 


7.3 
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112381 Ulcer Col-M 


7 3 


113663 Bone3 Normal i 


0.2 


112735 Match 
Control Ulcer Col-M 


7.2 


113664 Synovium3 
Normal 


0.0 


112382 Ulcer Col-M 


12.5 


113665 Syn Fluid 
Cells3 Normal 


0.4 


112394 Match 
Control Ulcer Col-M 


2.3 


117107 Normal 1 

X X / X V v XI VAXUUA 

Cartilage Rep22 


3.0 


112383 Ulcer Col-M ' 


6.3 


1 13667 Bone4 Normal 


4.3 


112736 Match 1 
Control Ulcer Col-M 


13.0 


113668 Synovium4 j 
Normal 


2.7 


112423 Psoriasis-F 


7.1 


113669 Syn Fluid 
Cells4 Normal 


7.0 



Table 88 . CNS_neurodegeneration_vl.O 



Tissue 
Name 


Rel. Exp.(%) 
Agl845, Run 
207807655 


Rel. Exp.(%) 
Agl845, Run 
224079124 


Rel. Exp.(%) 
Ag2589, Run 
208776915 ] 


Rel. Exp.(%) 
Ag2621, Run 
208393684 J 


Rel. Exp.(%) 
Ag2915, Run 
209735956 

-1- 1 -TW~1 


AD 1 Hippo 


14.5 


15.3 


10.2 _J 


10.3 


16.3 


AD 2 Hippo 


17.1 


14.8 J 


17.2 


13.9 


17.4 


in ^ tt" 

AD 3 xiippo 


11.3 


y.u 


o.y 






AD 4 Hippo 


7.7 


6.5 j 


5.3 


3.2 


6.6 


AD 5 Hippo 


37.1 


57.4 | 


33.0 


27.0 


40.6 


AD 6 Hippo 


65.5 


100.0 


60.7 


49.0 


59.5 


Control 2 
HiPPO 


34.6 


27.2 


27.5 


17.4 


25.0 


Control 4 
Hippo 


9.5 


9.1 | 


11.3 


8.4 


10.2 


Control 
(Path) 3 
Hippo 


6.3 


55.9 


4.0 


3.4 


4.1 


AD 1 

Temporal 

Ctx 


22.4 


25.3 


15.8 


12.9 


15.7 


AD2 

Temporal 

Ctx 


26.1 


39.5 


16.8 


13.9 


22.5 


AD 3 

Temporal 

Ctx 


11.1 


10.5 


5.1 
. 


3.9 


3.5 


AD 4 

Temporal 

Ctx 


19.2 


15.7 i 


13.3 


12.0 


18.4 


AD5Inf 
Temporal 
Ctx 


93.3 


75.3 


66.9 


59.5 


84.7 


AD 5 Sup 


46.7 


34.6 


35.8 


30.8 


43.2 
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Temporal 
Ctx 






i 






AD 6 Inf 
Temporal 
Ctx 


100.0 


39.8 


100.0 


100.0 


100.0 


AD 6 Sup 
Temporal 
Ctx 


61.1 


. 58.2 


50.3 | 


35.6 


52.1 


Control 1 ] 

Temporal 

Ctx 


3.2 


5.3 


4.0 j 


2.4 


3.8 


Control 2 
Temporal 
Ctx 


22.5 


31.6 


20.6 | 


18.2 


7.5 


-T-mrrwr ■ mrr - - . r-j 

Control 3 
Temporal 
Ctx 


9.2 


13.8 1 


8.3 | 


5.8 


7.7 


Control 3 
Temporal 
Ctx 


7.6 


3.1 


5.1 


4.2 


9.2 


Control 
(Path) 1 
Temporal 
Ctx 


25.2 


47.3 


25.5 


17.6 


26.4 


Control 

/TV ^ 

(Path) 2 

Temporal 

Ctx 


11.9 


10.2 


13.0 


11.5 


12.6 


Control 

/tv 

(Path) 3 

Temporal 

Ctx 


5.7 


6.0 


1.9 i 


1.4 


1.8 


Control 

/T* j 1 \ /■ 

(Path) 4 

Temporal 

Ctx 


11.8 


47.0 


10.2 


8.5 


11.7 


A TN 1 

AD 1 

Occipital 

Ctx 


13.5 


8.1 


9.9 


6.3 


11.1 


AD 2 

Occipital 

Ctx 

(Missing) 


0.0 


0.0 


0.0 


0.4 


0.0 


AD 3 

Occioital 

Ctx 


6.9 


8.5 


4.5 


3.8 


5.9 


AD 4 


23.3 


12.7 ] 14.5 j 10.8 


14.1 
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Occipital 
Ctx 












AD 5 

Occipital 

Ctx 


25.2 


62.9 


21.0 


16.7 


21.3 


AD 6 

Occipital 

Ctx 


24.5 


36.9 : 


18.9 


15.5 


21.0 


Control 1 
Occipital 
Ctx 


5.8 


6.8 


3.5 j 

. . ,' 


2.4 


2.7 


Control 2 
Occipital 
Ctx 


34.9 


26.6 


24.8 


25.5 


36.9 


Control 3 
Occipital 
Ctx 


10.0 


14.5 


9.0 


5.8 


9.0 


Control 4 
Occipital 
Ctx 


10.2 


13.5 


5.1 


5.6 


7.1 


Control 
(Path) 1 
Occipital 
Ctx 


56.6 


55.9 


53.6 


42.3 


56.6 


Control 
(Path) 2 
Occipital 
Ctx 


6.5 


23.7 


7.8 


6.3 


11.2 


Control 
(Path) 3 
Occipital 
Ctx 


4.3 


2.9 


2.3 


2.7 


2.2 


Control 

fT%~. .4.1. \ A 

(Path) 4 

Occipital 

Ctx 


10.8 


13.5 


9.9 


8.1 


9.9 


Control 1 
Parietal Ctx 


10.4 


8.2 


7.5 


6.2 


6.7 


Control 2 
Parietal Ctx 


40.9 


32.1 


31.4 


22.2 


30.1 


Control 3 
Parietal Ctx 


16.3 


27.2 


11.4 


8.9 


13.6 


Control 
(Path)l 
Parietal Ctx 


29.9 


24.3 


29.1 


23.5 


29.1 


Control 
(Path) 2 


14.4 


24.5 


11.6 


9.6 


17.6 
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Parietal Ctx 












Control 
(Path) 3 
Parietal Ctx 


3.4 


7.3 


2.9 


1.9 


1.8 


uoniroi 
(Path) 4 
Parietal Ctx 


19.5 


18.4 


18.6 


16.3 


18.8 



Table 89. Panel 1 



Tissue Name 


Rel. Exp.(%) Ag210, 

Pun 51705^7^^1 


Tissue Name 


Rel. Exp.(%) Ag210, 

Pun 87087^^1 

IVU.il 0/70/JOJ 


Endothelial cells 


5.5 


Renal ca. 786-0 


2.5 


Endothelial cells 


0.4 


Renal ca. A498 


0.7 


PnnorpjiQ 


17 1 

1 /.X 


Renal ca RXF 393 


0 7 

V/. / 


Pancreatic ca. CAP AN 

9 


. 0.5 


Renal ca. ACHN 


0.1 


Adrenal gland 


11.8 


Renal ca.UO-31 


1.3 


Thyroid 


0.7 


Renal ca. TK-10 


0.0 


Salivary gland 


2.3 


Liver 


13.6 


Pituitary gland 


1.1 


Liver (fetal) 


2.1 


Brain f fetaH 


14 8 


Liver ca. (hepatoblast) 
HepG2 


0 0 

\J»\J 


Brain (whole) 


36.6 


Lung 


89.5 ! 


Brain (amygdala) j 


9.8 


Lung (fetal) 


50.3 


Brain (cerebellum) 


100.0 


Lung ca. (small cell) 
LX-1 


A 1 

O.l 


Brain (hippocampus) 


33.0 


Lung ca. (small cell) 
NCI-H69 


"5 A 

3.4 


Brain (substantia nigra) 


A O 

4.2 


Lung ca. (s.cell var.) 
SHP-77 


A A 

0.0 


rsrain (tnaiamus) 


7.1 


Lung ca. (large 
cell)NCI-H460 


A A 

U.O 


oiaxn ^nypouucLianius j 


7 £ 


Lung ca. (non-sm. 
cell)A549 




Spinal cord 


3.4 


Lung ca. (non-s.cell) 
NCI-H23 


1.5 


Glio/astroU87-MG 


1.4 


Lung ca. (non-s.cell) 
HOP-62 


0.1 


Glio/astroU-118-MG j 


9.7 


Lung ca, (non-s.cl) 
NCI-H522 


0.1 


astrocytoma SW1783 


2.0 


Lung ca. (squam.) SW 
900 


1.8 


neuro*; met SK-N-AS 


0.6 


Lung ca (squam.) 
NCI-H596 


4.9 
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astrocytoma SF-539 


A A 

0.4 


Mammary giana \ 


lo./ 

wn- — >.n ■ - r *~i r rm rnn -r 


astrocytoma SNB-75 | 


0.7 


Breast ca.* (pl.ef) 

MLr- / ; 


3.3 


glioma SNB-19 


1.7 


Breast ca.* (pl.ef) 

AvfFlA TV/TO 011 


1.2 


glioma U251 


0.6 


Jtsreast ca. ^pi. eij 
T47D 


12.2 


elioma SF-2Q5 


0 0 

nmr. a m nr r. " .1 


Breast ca. BT-549 


0.0 


Heart 


3.6 


Breast ca. MDA-N 


5.6 


skeletal muscle 


1 A 

1.0 


Ovary 


n, 1 


Bone marrow 


13.2 


Ovarian ca. OVCAR- 
3 


0.7 


Thymus 


12.8 


Ovarian ca. OVCAR- 
4 


0.1 


Spleen 


2.5 


Ovarian ca. OVCAR- 
5 


0.7 


Lymph node 


6.7 


Ovarian ca. OVCAK- 
8 


1.2 


Colon (ascending) 


OA A 

20.0 


Uvanan ca. iCjKU V-l 




Stomach 


6.9 


Ovarian ca. (ascites) 
SK-OV-3 


1.2 


Small intestine 


2.6 


Uterus 


10.5 


Lolon ca. t>W4oO 


A O 

0.2 


Placenta 


1 j.4 


Colon ca.* SW620 

(CSWJA OA 1 

(aW4oUmet) 


0.2 


Prostate 


9.0 


Colon ca.HT29 


1.3 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca. HC r- 1 1 o 


A A 
0.0 


iestis 


y.D 


Colon ca. CaCo-2 


4.5 


Melanoma 

TT—ZTOO/ A \ TP 

Hso88(A).T 


3.2 


Colon ca. HCT-15 


3.3 


Melanoma* (met) 
Hs688(B).T 


2.5 


Colon ca. HCC-2y98 


3.8 


Melanoma UACu-o2 


A A 
0.0 


Gastric ca. * (liver met) 

XTi^T XTC7 


3.0 


Melanoma M14 


2.6 


Bladder 


6.5 


Melanoma LOX 

TTVvTlTT 
1MV1 


18.0 


Trachea 


15.1 


Melanoma* (met) SK- 

X /TUT C 


0.0 


Kidney 


13.0 


ivieianoma oj^-ivldx^- 
28 


4.5 


Kidney (fetal) 


13.1 







Table 90. Panel 1. 3D 



Tissue Name |Rel. Exp.(%)jRel. Exp.(%)[Rel. Exp.(%)jRel. Exp.(%)lRel. Exp.(%) 
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Agl845, Run 
148648438 * 


Agl845, Run 
149951496 


Ag2589, Run 
167660070 

x. w # ww * v 


Ag2621, Run 
167644903 


Ag2915, Run 
167646705 


Liver 

adenocarcinoma 


3.9 


4.7 


23.8 


17.6 


22.8 


Pancreas 


0.9 


0.3 


0.8 


1.6 


2.3 


Pancreatic ca. 

X tH 1 vA wUUv V/Cl* 

CAP AN 2 


0.0 


0.0 j 


2.6 i 


0.5 


1.0 


Adrenal gland 


1.6 j 


2.1 


3.7 


3.2 


1.9 


Thyroid 


2.2 


2.9 


4.2 


5.3 


3.3 


Salivary gland 


2.0 ! 


3.1 


6.3 


4.0 


4.2 ! 


Pituitary gland 


0.9 ; 


1.1 


2.0 


2.0 


1.4 


Brain (fetal) 


0.2 


0.9 


4.6 


6.0 


3.3 


Brain (whole) 


31.2 


31.4 


90.8 


90.8 


77.4 


Brain (amygdala) 


28.5 


24.7 


34.9 


31.4 


34.4 


Brain /nerphellirrrA 

XJXCm 1 1 1 vwlwiyvilUlu I 


3 0 


1 5 


21 6 


18.6 


20.7 


Brain 

fliifynneRTTiniijA 

^XXl JL/ JL» W W CUXX Ls IXO J 


100.0 


100.0 


39.2 


29.9 


27.7 


Brain rsuh^tantia 
nigra) 


26.1 ! 


21.3 


86.5 


60.7 


67.8 


Brain (thalamus) 


29.9 


31.0 


89.5 


49.7 


59.0 


Cerebral Cortex 


20.0 


16.4 


46.3 


33.2 


38.4 


SniTifil cnrH 


15 0 


12 7 

X X* • / 


29 9 


20.2 


31.0 


Glio/astroU87- 
MG 


2.6 


3.5 


18.7 


13.3 


18.9 


Glio/astroU-118- 
MG 

ATA VJ 


1.3 


0.3 


0.6 


1.6 


1.6 


astrocytoma 
SW1783 


0.0 


0.1 


1.5 


1.0 


0.3 


neuro*; met SK-N- 
AS 


0.0 


0.0 


0.0 


0.0 


0.0 


astrocytoma SF- 
539 


5.5 


4.2 


28.9 


15.3 


21.8 


astroevtoma SNB- 
75 


1.9 


1.3 


10.7 


5.4 


5.5 


glioma SNB-19 


0.6 


1.6 


2.4 


1.7 


3.6 


glioma U251 


0.4 


0.9 


10.0 


7.1 


5.0 


glioma SF-295 


11.3 


12.1 


24.1 


17.1 


25.5 


Heart (fetal) 


12.9 


8.2 


29.3 


24.5 


31.4 


Heart 


1 9 


2 0 


12.8 


8.5 


12.2 


Slceletal miiRnlf* 

(fetal) 

->. A. , .... 


54.7 


48.6 


30.6 


34.9 


36.1 


Skeletal muscle 


1.0 


0.6 


3.1 


4.4 


3.2 


Bone marrow 


3.2 


2.6 


3.3 


3.5 


3.6 


Thymus 


4.9 


5.3 


10.2 


11.1 


11.3 
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Spleen 


15 9 


15.8 


11.2 


10.7 


15.3 


Lvmnh node 


11 4 

X X »~ 


11.0 


27.0 


29.5 


28.7 i 


Colorectal 


4 5 


6.5 


9.5 ; 


8.1 


7.5 | 


Stomach 


92 ; 


8.5 


9.5 


8.2 


9.7 


Small intestine 


5.7 


6.4 • 


6.8 


4.6 ; 


5.7 


Colon ca. SW480 


2.0 \ 


4.7 


7.3 


6.3 

_ 


7.9 


Colon ca.* 

OWXO A/OIITVI Q A 

oWo2U(dYV4oU 
met) 


A Q 


0 1 

2.1 


10 0 

iZ.Z i 


0£ A 
20.4 


iy.z 


uoion ca. xi x Zy 


U.J 


A /I 


^ o 


A O 
4.2 




uoion ca. xiu i - 
116 


4.9 


6.5 


12.2 


14.7 


14.2 


Colon ca. CaCo-2 


15.1 


1 O /I 

12.4 


1A 0 

iO.o 


2a. o 


Ly.l 


Colon ca. 
tissue(OD(J3 866) 


5.9 


5.6 


17.3 


24.3 


19.3 


Colon ca. HCC- 


5.0 


9.9 


30.8 


31.9 


35.8 


Gastric cia.* (liver 
met) NCI-N87 


3.3 


6.0 


6.1 


7.4 


6.2 


Bladder 


2.1 


1.9 


14.3 


9.7 


15.7 


Trachea 


9 7 


5.7 


3.0 


2.3 


2.3 


TCidnev 


5.5 


3.9 


24.0 


23.2 


21.9 


Kidnev f fetall 


11.8 


14.4 


100.0 


100.0 


85.9 


Renal ca 786-0 


6.5 


5.2 


27.4 


28.3 


33.2 


Renal ca. A498 


8.2 


9.6 


19.3 


21.5 


21.8 


Renal ca. RXF 393 


3.5 


3.6 


50.0 


55.9 


48.6 


Renal ca ACHN 


3.2 


4.7 


8.7 


7.6 


9.2 


Renal ca UO-31 


3 0 


50.0 


3.3 


4.2 


4.2 


Renal ca TK-10 


44 


49 


18 0 


13.7 


15.5 


Liver 


3.2 


1.2 


5.6 


4.4 


8.0 


Liver (fetal) 


2.7 


2.5 


1.9 


5.6 


2.6 


Liver ca. 

(hepatoblast) 

HenG2 


1 o 

i.y 


1 A 


lU.o 


8 7 
o. / 


Q A 

y.o 


L«?.g 


7.5 


7.7 


12.8 


139 ... 


17.0 


Lung (ietal) 


7.U 


8.2 


15.3 


O.o 


^ A ! 


Lung ca. (small 
cell) JLA-l 


2.6 


2.3 


9.0 


6.1 


9.6 


Lung ca. (small 

__n\ xt/it TT/rn 

cell) jNCi-rioy 


0.7 


0.3 


1.5 


1.0 


0.5 


Lung ca. (s.cell 

VdT. ^ OXXl / / 


0.2 


0.0 


0.0 


0.0 


0.5 


Lung ca. (large 
ceU)NCI-H460 


0.5 


1.1 


0.6 


0.0 


0.7 
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Lung ca. (non-sm. 
p«n\ acs 


0.3 


0.2 


4.0 


4.0 


5.7 


Lung ca. (non- 
s. ceil J XN^l-rLtJ 


4.0 


3.3 


8.4 


6.6 


7.8 


Lung ca. (non- 


1.5 


1.7 


1.5 


2.4 


3.3 


Lung ca. (non-s.cl) 

MPT W599 


4.0 


8.4 


13.4 ; 


12.3 


12.0 


Lung ca. (squam.) 


2.0 


0.4 


5.9 


5.8 


4.6 


i^ung ca. {squam.j 
NCI-H596 


0.0 


0.0 


0.0 


0.4 


1.1 


Mammary giana 


LZ.5 


7 A 
/.0 




9/C 9 


39 1 


Breast ca.* (pl.ef) 


15.3 


10.5 


76.3 


79.0 


100.0 


Breast ca.* (plef) 

1V/1TIA A/TR 931 
lVJLU/\-lVLD-Z J 1 


1.8 


2.0 


6.2 


6.7 


6.5 


oreasi ca. yji.eij 
T47D 


4.5 


6.4 


35.8 


31.9 


37.4 


Breast ca. BT-549 


0.9 


1.4 


9.1 


6.3 


6.2 


Breast ca.MDA-N 


0.6 


0.9 


2.9 


4.3 


6.5 


flX7QT""t /■ 

wVaTy 


9 9 


A fi 






O.J 


Ovarian ca. 


8.7 


6.9 


26.2 


31.6 


41.2 


Ovarian ca. 


1.6 


1.9 


23.8 


11.5 


20.2 


Ovarian ca. 


1.9 


2.6 


20.7 


17.6 


14.7 


Ovarian ca. 


0.9 


1.8 


2.5 


2.7 


1.3 


Ovarian ca. 

llxKAJ V - 1 


1.9 


1.0 


10.7 


8.1 


9.9 


ovarian ca. 
(ascites) SK-OV-3 


0.5 


1.2 


16.7 


12.0 


10.7 


Uterus 


1.9 


3.4 


2.4 


4.2 


4.1 


Placenta 


1.6 


1.6 


1.8 


1.5 


1.4 




7 A < 




A A 


9 O 


J.O 


rxosiaie ca. ^oone 
met)PC-3 


6.5 


7.0 


19.9 


17.2 


19.3 


TVofio 

lesus 




O.J 




1 fi 


1 Q 


Melanoma 


0.0 


0.0 


0.0 


0.0 

- ... .....j 


0.0 


IVXwlaJUL \JLLla. IUULGL ) 

Hs688(B).T 


0.0 


0.0 


0.0 


0.0 


0.0 


Melanoma UACC- 


0.2 


0.2 


1.0 


3.6 


3.8 
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62 






.._ . ... . J 






l\4VI;rnnma 

1Y1&1CUJ.VJJUUU. XYXX"T 


00 


00 


0 0 1 


0 0 


0 0 


Melanoma LOX 
TMVT 


0.5 


0.4 


0.0 ! 


0.0 


0.0 


Melanoma* (met) 
SK-MEL-5 


1.1 


0.2 


1.3 


2.2 


2.4 


Adipose 


9.7 


11.0 


32.8 


29.9 


31.4 



Table 91 Panel 2.2 



i issue in ame 


Rel. Exp.(%) 

Arw'i/Z'J't Dun 

AgZoZl, Kun 

175063689 


I issue in ame 


Rel. Exp.(%) 

A rtO £1 1 Pnn 

AgZOZl, JVUu 

175063689 


Normal Colon 


6.5 


isjoney Margin 
(OD04348) 


100.0 


Colon cancer 
(OD06064) 


8.7 


Kidney malignant 
cancer (OD06204B) 


12.3 


Colon Margin 
(OD06064) 


6.9 


Kidney normal adj acent 
tissue (OD06204E) 


18.9 


Colon cancer 
(OD06159) 


2.1 


Kidney Cancer 
(OD04450-01) 


6.7 


Colon Margin 
(OD06159) 


5.9 


Kidney Margin 
(OD04450-03) 


12.9 


Colon cancer 
(OD06297-04) 


3.1 


Kidney Cancer 8120613 


5.8 


Colon Margin 
(OD06297-015) 


9.7 


Kidney Margin 
8120614 


32.8 


or.z ascena colon 
(OD03921) 


10.8 


Kidney Cancer 9010320 


13.8 


CC Margin (OD03921) 1 


4.1 


Kidney Margin 
9010321 


14.9 


Colon cancer metastasis 
COD06104} 


6.6 


Kidney Cancer 8120607 


16.7 


Lung Margin 
(OD06104) ! 


6.0 


Kidney Margin 
8120608 


10.4 


Colon mets to lung 
(OD04451-01) 1 


9.9 


Normal Uterus 


9.0 


Lung Margin ! 
(OD04451-02) 


5.6 


Uterine Cancer 064011 ! 


4.7 


Normal Prostate 


4.7 


Normal Thyroid 


0.7 


Prostate Cancer 
(OD04410) 


2.1 


Thyroid Cancer 064010 


10.1 


Prostate Margin 
(OD04410) 


4.5 


Thyroid Cancer 
A302152 


3.9 


Normal Ovary 


2.5 


Thyroid Margin 
A302153 


1.2 
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Ovarian cancer 


19.3 


Normal Breast 


10.9 


UVtUXali IVloI 3 ill 

(OD06283-07) 


7.6 


T^reatf Oanc&r 

(OD04566) 


9.5 


Ovarian Paneer 064008 : 


5 6 


Breast Cancer 1024 


28 3 


Ovarian cancer ( 


6.5 


Breast Cancer 
(0004590-01^ 


32.3 


Ovarian Margin 
(OD06145) 


11.7 1 


Breast Cancer Mets 
(OD04590-03) 


13.6 


Ovarian cancer 
(OD06455-03) 


4.1 


Breast Cancer 
Metastasis (OD04655- ; 


12.9 


v^VolXdll lVlalgXIX 

(OD06455-07) ! 


5.6 


Breast Cancer 064006 


12.9 


XNUlXXxax x^UIlg 


14 

X*T.VJ 


Thread" Pancer Q1 009fifi 


5 8 


Invasive poor diff. lung j 


3.8 


Breast Margin 9100265 


7.8 


Lung Margin 


, -. ■o,^— — r 

6.3 


Breast Cancer A209073 


4.7 


Lung Malignant Cancer 


4.2 


Breast Margin 
A2090734 


23.3 


Lung Margin 
fnrtfm 96i 


6.7 


Breast cancer 
(nnofiOR'tt 

^VJXVvUvOJ ) 


23.5 


Lung Cancer 

\\JXJ\jJ U 1 *rr\ ) 


5.9 


Breast cancer node 

iXiCLaolaolo \ \JlJ\J\j\JOD ) 


15.8 


idling ivxcurgixi 

(OD05014B) 


8.5 


Normal Liver 


23.2 


X~/Uxlg voXXV/OX ^VJL/UUUO 1 y 


< <> 


T ivpr Pfltirf*r 1 f)9^ 
XvivvX VvaixuwX x 


5 6 


Lung Margin 

\\JXJ\J\J\JO X ^ 


3.5 


Liver Cancer 1025 


13.6 


Lung Cancer 
ffYnn49^7 o^ 


3.0 


Liver Cancer 6004-T 


19.1 


Lung Margin 


17.4 


Liver Tissue 6004-N 


1.4 


Ocular Melanoma 

IM^ta eta ci c 


3.2 


Liver Cancer 6005-T 


19.2 


Opiilm* "Mf*1nnfvma 

WVyUXaX IVXt/ldllUllld 

Margin (Liver) 


9.7 


Liver Tissue 6005-N 


18.3 


Mftlannma Ivf pta era qiq 

IV J. W CLL1 v/XJLl d XyXwICIOLCIOXo 


1 4 

X .*T 


Liver Cancer 064003 


2 2 


lYXviaxiUXXla XYXaX gxxl 

(Lung) 


5.3 


Normal Bladder 


16.2 


INUxxxXclX xvxuxicy 


1ft 

xu.u 


RlafMpr Panrpr 1 093 

XJXdU-VXw V-/CLLXV/WX X \Jt*U 


8 2 


TCidnev Ca. Nuclear 
grade2(OD04338) 


45.7 


Bladder Cancer 
A302173 


27.4 


Kidney Margin 


10.6 


Normal Stomach 


18.4 
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(OD04338) 








Kidney Ca Nuclear 
grade 72 (UDU43 jy; 


33.2 ' 


Gastric Cancer 9060397 


17.0 


Kidney Margin 


23.0 


Stomach Margin 

y\JO\)jyO 


7.5 


Kidney Ca, Clear cell 
type (UD04340) 


47.3 


Gastric Cancer 9060395 


5.7 


Kidney Margin 


14.7 


Stomach Margin 
9060394 


13.6 


Kidney Ca, Nuclear 
grade3(OD04348) 


6.0 


Gastric Cancer 064005 


11.3 



Table 92. Panel 2D 



Tissue Name 


ReL Exp.(%) 
Agl845, Run 
148648439 ! 


Rel. Exp.(%) 
Agl845, Run ! 
149957753 • 


Tissue Name 


ReI.Exp.(%)( 
Agl845, Run 
148648439 


Rel. Exp.(%) 
Agl845, Run 
149957753 


Normal Colon 


35.1 [ 


24.5 | 


Kidney 
Margin 
8120608 


44.4 


28.3 


CC Well to Mod 
Diff(OD03866) 


19.3 


16.6 


Kidney Cancer 1 
8120613 


30.4 


17.8 


CC Margin 
(OD03866) 


9.4 


11.9 


Kidney 
Margin 
8120614 


62.9 


51.8 


CCGr.2 
rectosigmoid 
(OD03868) : 


14.0 


11.7 


Kidney Cancer 
9010320 


36.3 


26.4 


L/i^ iviargui 
(OD03868) 


1.4 


1.9 ! 


Kidney 
Margin 
9010321 


46.7 


38.2 


CCModDiff 
(ODO3920) 


96 


7.1 


Normal Uterus 


2.1 


3.8 


CC Margin 
(ODO3920) 


6.1 


8.0 


Uterus Cancer 
064011 


17.8 


14.5 


CC Gr.2 ascend 
colon 

(OD03921) 


58.2 


47.6 


Normal 
Thyroid 


8.7 


5.0 


CC Margin 
(OD03921) 


16.3 


8.2 


Thyroid 

Cancer 

064010 


10.2 


8.9 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


28.5 


22.5 


Thyroid 

Cancer 

A302152 


2.9 


4.5 


Liver Margin 
(ODO4309) 


18.4 


8.1 


Thyroid 
Margin 
A302153 


10.3 


7.3 
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Colon mets to 
lung(OD04451- 

A1 \ 


12.0 j 


15.7 


Normal Breast 


18.0 j 


17.1 


Lung Margin 
(OD04451-02) 


6.5 


3.9 | 


Breast Cancer 
(UDU45oo) 


15.7 


11.5 


Normal Prostate 
6546-1 


23.2 


17.3 


Breast Cancer 
(OD04590-01) 


42.6 


49.7 


Prostate Cancer 
(OD04410) 


29.5 


12.6 


Breast Cancer ! 
Mets 

(OD04590-03); 


42.6 


31.2 


Prostate Margin 
(OD04410) 


18.3 




12.7 | 


Breast Cancer 1 

Metastasis 

(OD04655-05); 


33.4 


23.3 


Prostate Cancer 

//■\T\A A «AA A1 \ 

(OD04720-01) 


39.0 ! 


28.9 


Breast Cancer ■ 

AZT A f\f\/Z 1 

064006 ! 


15.6 


15.3 


Prostate Margin 
(OD04720-02) 


32.8 ; 


32.3 ' 


Breast Cancer j 
1024 


64.2 


49.0 


Normal Lung 
061010 


47.3 


42.9 


Breast Cancer 
9100266 


12.1 


12.2 


Lung Met to 

Muscle 

(OD04286) 


16.5 


19.6 


Breast Margin 
9100265 


17.7 


20.0 



Muscle Margin 
(OD04286) 


. 3.5 


4.5 


Breast Cancer i 
A209073 


27.5 


33.2 


Lung Malignant 

Cancer 

(OD03126) 


25.3 


26.2 


Breast Margin 
A2090734 


.22.8 


27.7 


Lung Margin 
(OD03126) 


9.5 


12.3 ' 


Normal Liver 


14.4 


8.1 


Lung Cancer 

//'YT-'X A A Af\A\ 

(OD04404) 


19.8 


13.9 


Liver Cancer 
064003 


4.9 


4.1 


Lung Margin 

//\T% f\ A A f\ A \ 

(OD04404) 


12.3 


10.1 


Liver Cancer 
1025 


9.3 


8.3 


Lung Cancer 
(OD04565) 


4.8 


3.8 


Liver Cancer 
1026 


8.4 


8.8 


Lung Margin 

//NT\A APS F\ 

(OD04565) 


13.7 


8.3 


Liver Cancer 

AA A T» 

6004-T 


10.2 


11.9 


Lung Cancer 

/^M^A iAO^ A1\ 

(OD04237-01) 


11.0 


9.9 


Liver Tissue 

/TAA A XT 

6004-N 


2.5 


2.0 


Lung Margin 
(OD04237-02) 


21.0 


23.0 


Liver Cancer 
6005-T 


7.3 


6.2 


Ocular Mel Met 
to Liver 
(UUkJhj l\J) 


4.9 


3.5 


Liver Tissue 
6005-N 


2.9 


3.2 


Liver Margin 
(ODO4310) 


5.2 


4.0 


Normal 
Bladder 


17.3 


15.2 
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Melanoma Mets 
to Lung 
(OD04321) 


1.3 


3.5 


Bladder 1 
Cancer 1023 


11.0 


12.3 


Lung Margin 
(OD04321) 


18.2 


23.7 


oiaaaer 

Cancer 

A302173 


46.3 ! 


47.0 


Normal Kidney 


65.5 


50.3 


oiauuer 
Cancer 

(OD04718-01)i 


65.1 i 


42.3 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


49.0 


. 36.1 


Bladder 
Normal 
Adjacent 
fOD04718-03) 


11.6 


6.7 


Kidney Margin 
(OD04338) 


48.3 


33.2 


Normal Ovary 


2.9 


2.3 


Kidney Ua 
Nuclear grade 
1/2 (OD04339) 


19.8 


14.0 

Tn ,„,, „,_, j 


Ovarian 

Cancer 

064008 


32.5 


28.1 


Kidney Margin 1 
(OD04339) 


81.8 


65.1 


Ovarian 
Cancer 

(OD04768-07) 


9.3 


8.0 


JsJuney oa, clear 
cell type 
(0004340) 


100.0 


100.0 


Ovary Margin 
(OD04768-08) 


8.8 


6.3 


Kidney Margin 
(OD04340) 


82.4 


66.0 


Normal 
Stomach 


15.4 


16.3 


jpucmey ua, 
Nuclear grade 3 
(OD04348) 


9.9 


9.9 


Gastric Cancer 
9060358 


10.4 


4.0 


Kidney Margin 
(OD04348) 


45.1 


42.6 


Stomach 

Margin 

9060359 


15.6 


20.6 


Kidney Cancer I 
(OD04622-01) 


24.3 


14.2 


Gastric Cancer 
9060395 

. j 


25.9 


26.4 


Kidney Margin 
(OD04622-03) 


9.4 


10.0 


Momacn 

Margin 

9060394 


35.8 


29.9 


Kidney Cancer 
(OD04450-01) 


6.5 


6.2 


Gastric Cancer 
9060397 


79.0 


64.2 


Kidney Margin 
(OD04450-03) 


22.4 


33.0 


btomacn 

Margin 

9060396 


10.9 


8.4 


Kidney Cancer 
8120607 


33.4 


24.5 


Gastric Cancer 
064005 


23.8 


27.5 



Table 93. Panel 4D 



Tissue Name j 


Rel. 


Rel. ; 


Rel. 


Rel. 


Rel. 


Rel. j 


Rel. 
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Exp.(%) 
Agl845, 

Run 
148648440 


Exp.(%) 
Agl845, 

Dim 

Jtvun 
149957765 


Exp.(%) 
Agl845, 

Dun 

162733767 


Exp.(%) 
Ag2589, 

Pun 

164289988 


Exp.(%) ! 
Ag2589, 

Run 

Jtvun 
164347841: 


Exp.(%) , 
Ag2621, 

Pun 

164299478 


Exp.(°, 
Ag291 
Dun 

1644031 


Secondary Thl act j 1.8 


2.4 


1.8 


1.7 


1.7 


2.1 


2.0 


Secondary Tn2 actj 1.3 


1.5 


1.5 


2.4 


2.4 


2.0 


1.7 


dprimrtarv TV1 art ' 
OwkAJiiu.cU.jr ill cU/l 


Z..S 


7 7 




9 "X 

Z.J 


7 3 1 
Z.J 


O.U 


9 1 

Z. J. 


QprAnHarv Thl 
OwV/wilUcUjr iiii 

rest 


0.6 


0.4 


0.5 


0.4 


0.4 


0.5 


0.6 


Secondary Th2 
rest 


1.0 


0.7 

i 


0.9 


0.6 


0.6 


1.1 


0.5 


Secondary Trl 
rest 


1.2 


1.2 


0.7 


1.1 


1.1 


1.8 


0.9 


Primary Thl act 


3.1 


1.9 


1.2 


2.0 


2.0 


3.1 


2.0 


Primary Th2 act 


2.1 


4.5 


2.3 


3.0 


3.0 


4.6 


3.8 


Primary Trl act 


3.8 


5.1 


2.8 


3.1 . 


3.1 


6.2 


4.2 


Priinflrv *TVi1 rpct 
JL i mixu y iiii icol 


9 7 


3.4 


3.1 


2.8 


2.8 


6.0 


4.0 


Primary Th2 rest 


2.2 


2.3 


1.4 


1.6 


1.6 


3.8 


1.8 


Primary Trl rest 


1 A 

1.4 


Z.J 


1 Q 

1.7 


z.u 


7 n 
z»u 


9 f\ 

z.o 


9 A 


CD45RACD4 
lymphocyte act 


l.O 


1.4 


1.0 


1.8 


1.8 


1.7 


1.7 


CD45RO CD4 

1 1 A A 

lymphocyte act 


1.2 


1.9 


2.1 


3.4 


3.4 


1.9 


2.2 


CD8 lymphocyte 
act 


0.7 


0.5 


0.5 


1.1 


1.1 j 


0.8 


1.4 


Secondary CD8 

1 1 A- 

lymphocyte rest 


0.7 


0.7 


1.0 


1.8 


1.8 


2.2 


1.9 


Secondary CD8 
lymphocyte act 


0.6 


1.2 


0.8 


1.3 


1.3 


0.8 


1.2 


CD4 lymphocyte 
none 


l.O 


1.5 


0.7 


1.2 


1.2 


1.6 


1.2 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.6 


l.U 


l.U 


1 o 

1.27 


1 o 
l.y 


1 Q 


1 1 
1.1 


LAK cells rest 


4.8 


4.4 


5.6 


12.2 


12.2 


8.5 


6.7 


T A T7* 11— TT r\ 

LAK cells EL-2 


0.2 


U.J 


U.*f 


1 A 


1 & 


i i 

x.i 


n 7 

u. / 


T A V />o11o TT 

l^Aiv cells J_L- 
2+IL-12 


l.l 


0.6 


1.9 


1.7 


1.7 


2.3 


1.2 


LAK cells EL- 
2+IFN gamma 


1.5 


2.8 


1.7 


2.7 


2.7 


3.1 


3.0 


LAK cells EL-2+ 
IL-18 


l.l 


1.7 


1.4 


2.6 


2.6 


3.2 




2.2 


LAK cells 
PMA/ionomycin 


2.3 


2.3 


2.1 


4.1 


4.1 


3.6 


3.9 


NK Cells EL-2 rest 


0.1 


0.4 


0.3 


0.6 


0.6 | 


0.8 


0.6 
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Two Way MLR 3 

day i 


7.0 


8.0 


3.8 


9.2 


9.2 \ 


9.5 j 


8.8 


Two Way MLR 5 ! 

J w 

day j 


1.9 


2.0 


2.2 


3.9 


3.9 


4.4 ! 


2.5 


Two Way MLR 7 
dav 

IXC* Y 


1.1 


0.8 


0.4 


1.8 


1.8 


1.6 j 


1.1 


PBMC rest 


2.7 


3.3 j 2.0 


6.8 


6.8 


5.7 i 


4.6 


PBMCPWM ! 


2.0 


2.6 j 


0.9 


4.3 


4.3 


5.8 


5.4 


TYTJTV IfC* T1TT A T 

PBMC PHA-L 


1.0 


0.9 ; 


0.9 


Z.Z 


Z.Z 


z.u 


Z.J 


Ramos (B cell) j 
none 


9.3 


12.9 


8.8 


13.8 


13.8 


19.2 


15.2 


Ramos (B cell) 
ionomycin j 


14.8 


17.6 


15.9 


22.7 


22.7 | 


30.6 


26.2 


B lymphocytes 
PWM 


9.2 


11.7 


10.4 


10.9 


10.9 


18.7 


11.3 


B lymphocytes 
CD40L andIL-4 j 


15.7 


16.5 1 

_ — , j 


16.4 


14.6 


14.6 


26.8 


20.2 


EOL-1 dbcAMP 


27.2 


34.9 


23.0 


23.7 


Z5J > 


ZO.O 


ZD.J 


EOL-1 dbcAMP 
PMA/ionomycin 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Dendritic cells 1 
none 


9.2 


9.6 


6.7 


12.9 


12.9 


9.9 


8.6 


Dendritic cells 

t "no 

LPS 


13.9 


16.5 


13.9 


19.2 


19.2 


23.3 


17.3 


Dendritic cells 


14.4 


20.4 


11.4 


16.4 


16.4 


17.1 


11.7 


lYxV/xiUVs j LCD ICal 


3 4 


3.8 


2.3 


3 6 


3 6 


4.5 


4.0 


IVfotiopvfpQ T T^S 

IVxVJxIUU/jr Iwo JL/JTO 


6 4 


8.9 


6.7 


11 5 


11 5 


12 2 


11.2 


MaprfYnhapeQ rpcit 

lYXCIVllsLSXia.£wa 1 WOt 


4 9 


0.3 


4.Z 


62 


6.2 


10.5 


7.9 


Manrnnhapes T PS 


7 3 


9.2 


7.3 


12.0 


12.0 


15.7 


13.6 


HTTVPP none 


1 2 


1.1 


1.0 


1 8 


1.8 


2.3 


1.1 


HUVEC starved 


2.2 


2.5 


2.0 


3.1 


3.1 


4.3 


3.9 


TTT TT m/l TT 1 V _x _ 

HUVEC JLL^lbeta 


1.1 


7.7 


3.3 


O.Z 


O.Z 


y.o 


/.0 


HUVEC IFN 
gamma 


1.9 


1.3 


0.9 


• 2.4 


2.4 


1.8 


2.0 


HUVEC TNF 
alpha + DFN 
gamma 


14.7 


15.0 


14.6 


22.1 




22.1 


26.1 


20.7 


TTT TT 7T70 TPXTT? 

HUVEC TNF 
alpha + IL4 


10.0 


13.0 


11.5 


28.7 


28.7 


20.2 


19.2 


HUVEC IL-11 


0.8 


2.0 


1.1 


1.8 


1.8 


1.1 


1.3 


Lung 

Microvascular EC 
none 


0.6 


1.2 


1.5 


2.0 


2.0 


2.8 


2.2 



389 



WO 02/081510 



PCTAJS02/01467 



Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


27.2 


37.6 


28.5 


54.3 


54.3 


56.6 


48.3 


Microvascular 
Dermal EC none 


0.5 


1.6 


0.5 


1.5 


1.5 ! 


1.0 


1.3 


Microsvasular ! 
Dermal EC , 
TNFalpha + EL- 
lbeta 


47.6 


55.9 


39.5 


47.3 


47.3 


61.6 


48.6 


Bronchial 
epithelium 
TNFalpha + 

TT lUat/, 

1L lbeta 


2.0 


2.4 


0.6 


3.2 


3.2 


4.7 


3.1 


Small airway 
epithelium none 


1.2 


0.6 


0.5 ; 


0.4 


0.4 


0.9 


0.8 


Small airway , 
epithelium 
TNFalpha + IL- 
loeta 


2.1 


4.2 


3.4 


3.7 


3.7 


5.4 


5.6 


Coronery artery 
SMC rest 


0.2 


0.3 


0.2 


0.3 


0.3 


0.5 


0.1 


Coronery artery 
oML iJNraipna-r 
IL-lbeta 




u.o 




U.o 


U.o 


U.o 


l.U 


Astrocytes rest 


J).4 


1.0 


0.6 


0.4 


0.4 i 


0.8 


0.8 


Astrocytes 
TNFalpha + IL- 
lbeta 


22.8 


28.5 


23.5 


26.2 


26.2 


27.9 


22.8 


KU-812 
(Basophil) rest 


0.5 


1.2 


0.7 


0.7 


0.7 


0.4 


0.3 


KU-812 

(Basophil) 

PMA/ionomycin 


2.1 


2.0 


1.7 


1.9 


1.9 


2.4 


1.9 


CCD1106 

(Keratinocytes) 

none 


0.5 


0.9 


0.8 


1.0 


1.0 


1.4 


h° 


CCD1106 
(Keratinocytes) 

T r TvTT7a1tVha 4- TT 

i in r aipna « ul- 
lbeta 


1.3 


1.0 


0.6 


2.8 


2.8 


3.7 


2.3 


Liver cirrhosis 


09 


1.3 


06 


1.0 


1.0 


0.9 


0.9 


Ludus kidnev 


09 


1 0 


1 8 


1 9 


1.9 


1.9 


1.7 


NCI-H292 none 


4.2 


4.1 


2.6 


2.6 


2.6 


3.3 


3.2 


NCI-H292 IL-4 


2.5 


2.3 


1.0 


2.2 


2.2 


2.1 


2.6 


NCI-H292 EL-9 


2.5 


3.7 


3.2 


3.2 


3.2 


4.7 


2.8 
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NCI-H292 EL-13 


0.7 


2.2 j 1.9 




2.2 j 1.6 L 1.2 


NCI-H292 IFN i 
gamma 


5.5 


4.4 


3.6 


5.0 


5.0 j 4.5 


4.2 


T 1 l\ A T"> /~1 

HPAEC none 


0.5 


0.6 . 


0.5 i 


1.5 


1.5 i 

... - .. - .J 


0.8 


0.9 


HPAEC TNF 
alpha + IH beta j 


46.3 


58.6 | 


29.3 ! 


69.3 






70.2 


Lung fibroblast 
none 


0.1 


u.u 


o 1 


0.1 


o 1 




ft 1 


Lung fibroblast 
TNF alpha + IL-1 ! 
beta 


0.1 


0.4 


0.1 


0.6 


0.6 


0.5 


0.5 


Lung fibroblast 1 

TT A 

EL-4 


0.0 


0.1 


0.1 


0.1 


0.1 


0.1 


0.0 


Lung fibroblast ! 

TT f\ 

EL-9 


0.0 


0.0 


0.0 


0.0 


0.0 ! 


0.1 


0.0 


Lung fibroblast 
EL-13 


0.0 


0.0 


0.0 


0.0 


o.o ; 


0.0 


0.0 


Lung fibroblast 
IFN gamma 


0.0 


0.0 


0.0 


0.3 


U..J j 


ft 1 

U. Jl 


0.2 


Dermal fibroblast 
CCDl070rest 


0.1 




n n 

U.v 


0.7 


0.7 


0.6 


ft4 


Dermal fibroblast 
CCD1070 TNF 
alpha 


2.2 


2.2 


2.0 


3.2 


3.2 ' 


4.2 


2.9 


Dermal fibroblast 

CCD1070IL-1 

beta 


0.1 


0.5 


0.5 


0.7 


0.7 


0.4 


0.5 


Dermal fibroblast 
IFN gamma 


0.1 


0.1 


0.0 


0.3 


0.3 


0.5 


0.4 


Dermal fibroblast 
TT -4 


0.3 


0.1 


0.0 


0.6 


0.6 I 


0.4 


0.4 


TDT> Politic 0 


ft ^ 


a n 

0.7 


1 1 

1.1 


1 ft 


1.0 


1.4 


1 1 
1.3 


JLDJ-/ Vw/IUJLUJl a 


ft ? 


U.J 




04 


0.4 


0.5 


A 1 
U.J 


Pnlnn 


1 1 


9 7 




5 8 


5.8 


9.6 


5 3 


Lune 


1.9 


2.8 


4.4 


3.2 


3.2 


7.2 


4.5 


Thymus 


8.6 


9.3 


7.4 


11.0 


11.0 


14.2 


[_ 12.9 


Kidney 


j 3.6 


5.2 


3.8 


4.5 4.5 1 7.1 


1 7 -° 



AI_comprehensive pand_vl.O Summary: Agl845 The NOV14 transcript is expressed at 



low levels in many different disease tissues. In comparison, normal lung and joint tissues 
express none or extremely low levels of this transcript. Since the NOV14 transcript is 
expressed in monocytes, and matched control tissues most likely contain these inflammatory 
5 cells (psoriasis, Crohn's and ulcerative colitis) it is not surprising that transcript expression is 
detected at these sites. The NOV14 transcript encodes B7-H2, which has been shown to be 
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important in antigen presentation. It is a ligand for ICOS and serves as a costimulatory 
molecule (see panel 4). Therefore, therapeutics designed with the NOV14 transcript could 
reduce or inhibit antigen presentation and be important in the treatment of diseases such as 
asthma, IBD, psoriasis and arthritis in which T cells are chronically stimulated. 

5 CNS_neurodegeneration_vl.O Summary: Agl845/Ag2589/Ag2621/Ag2915 Multiple 
experiments with two different probe and primer sets are in excellent agreement. In all cases, 
the expression of the NOV14 gene is up-regulated in the temporal cortex of Alzheimer's 
disease patients when compared to non-demented controls. This difference is apparent when 
data are analyzed via ANCOVA, using overall RNA quality and/or quantity as a covariate. 

10 The up-regulation of the NOV14 gene is most apparent in the variant detected by Agl 845. The 
temporal cortex is a region that shows degeneration at the mid-stages of this disease. Thus, it 
is likely that the phenomenon of neurodegeneration was captured in this region, as opposed to 
the hippocampus and entorhinal cortex where a large number of neurons are already lost by 
the time of death in AD. Furthermore, in the occipital cortex (where neurodegeneration does 

15 not occur in Alzheimer's) the NOV14 gene is not found to be up-regulated in the same 

patients. Taken together, these data suggest that this gene is at least a marker of Alzheimer's- 
like neurodegeneration, and is probably involved in the process of neurodegeneration. 

Furthermore, the NOV14 gene is a form of B7 protein (B7-H2B), which plays a role in 
inflammation. Neuroinflammation has been implicated in AD, to the extent that long-term 
20 usage of anti-inflammatory agents has been correlated with a reduced incidence of Alzheimer's 
in retrospective studies. This gene therefore represents an excellent drug target for the 
treatment of Alzheimer's disease, and any other neuroinflammatory condition. 

Panel 1 Summary: Ag210 The expression of the NOV14 gene appears to be highest in a 
sample derived from normal brain tissue of the cerebellum (CT=19.5). Thus, the expression of 
25 this gene could be used to distinguish normal cerebellum tissue from the other tissues in the 
panel. 

The NOV14 gene also shows widespread and high-to-moderate expression in 
metabolic tissues including pancreas, adrenal. Although a role for B7-H2 molecules in 
metabolism or endocrinology has not been described, based on its expression this gene product 
30 may be an antibody target for the treatment of metabolic or endocrine disease, including 
obesity and Types 1 and 2 diabetes. 
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Panel 1.3D Summary: Agl845/Ag2589/Ag2621/Ag2915 Multiple experiments with two 
different probe and primer sets are in excellent agreement Highest expression of the NOV14 
gene is seen in the brain, fetal kidney, and a breast cancer cell line. 

Expression in the CNS panel confirms the expression of the NOV14 gene in the CNS. 
5 Please see panel CNS_Neurodegeneration for a discussion of utility of this gene in the central 
nervous system. 

Higher levels of expression are also consistently seen in fetal skeletal muscle (CTs=29- 
30), when compared to expression in adult skeletal muscle (CTs==33-35). Thus, expression of 
the NOV14 gene could be used to differentiate between the adult and fetal sources of this 
10 tissue. 

The NOV14 gene product is also moderately expressed in pancreas, adrenal, thyroid, 
pituitary, adult and fetal liver, adult and fetal heart, and adipose. Based on its expression 
profile in metabolic tissues, the NOV14 gene product may be useful in the diagnosis and/or 
treatment of metabolic disease, including obesity and diabetes. 

15 Panel 2.2 Summary: Ag2621 The expression of the NOV14 gene appears to be highest in a 
sample derived from a normal kidney margin (CT=29.1). In addition, there appears to be 
substantial expression associated with several kidney cancer samples. Thus, the expression of 
the NOV14 gene could be used to distinguish this normal kidney sample from others in the 
panel. Moreover, therapeutic modulation of this gene, through the use of small molecule 

20 drugs, protein therapeutics or antibodies might be beneficial for the treatment of kidney 
cancer. 

Panel 2D Summary: Agl845 The expression of the NOV14 gene was assessed in two 
independent runs in panel 2D with excellent concordance between runs. The expression of this 
gene is highest in a sample derived from a kidney cancer (CTs=28). In addition, there is 

25 substantial expression associated with other samples derived from kidney tissue, bladder 
cancer and breast cancer. Thus, the expression of the NOV14 gene could be used to 
distinguish this kidney cancer sample from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, protein therapeutics or 
antibodies might be beneficial for the treatment of kidney cancer, breast cancer or bladder 

30 cancer. 

393 



WO 02/081510 



PCTAJS02/01467 



Panel 4D Summary: Ag2589/Ag2621/Ag2915/Agl845 The NOV14 transcript is highly 
expressed in activated EOL cells, activated lung and dermal microvascular endothelium, 
activated human pulmonary aortic endothelial cells and in TNFalpha activated human 
umbilical vein endothelial cells. CG55790-02 encodes B7-H2, which has been shown to be 
5 important in antigen presentation. It is a ligand for ICOS and serves as a costimulatory 
molecule (Ref. 1-2). Therefore, monoclonal antibody therapeutics designed with the 
CG55790-02 protein product may reduce or inhibit antigen presentation and be important in 
the treatment of diseases such as asthma in which T cells are chronically stimulated. 

References: 

10 Ling V, Wu PW, Finnerty HF, Bean KM, Spauiding V, Fouser LA, Leonard JP, Hunter SE, 
Zoilner R, Thomas JL, Miyashiro JS, Jacobs KA, Collins M. Cutting edge: identification of 
GL50, a novel B7-like protein that functionally binds to ICOS receptor. J Immunol 2000 Feb 
15;164(4):1653-7 

By the genetic selection of mouse cDNAs encoding secreted proteins, a B7-like cDNA clone 
1 5 termed mouse GL50 (mGL50) was isolated encoding a 322-aa polypeptide identical with B7h. 
Isolation of the human ortholog of this cDNA (hGL50) revealed a coding sequence of 309 aa 
residues with 42% sequence identity with mGL50. Northern analysis indicated GL50 to be 
present in many tissues including lymphoid, embryonic yolk sac, and fetal liver samples. Of 
the CD28, CTLA4, and ICOS fusion constructs tested, flow cytometric analysis demonstrated 
20 only mouse ICOS-IgG binding to mGL50 cell transfectants. Subsequent phenotyping 

demonstrated high levels of ICOS ligand staining on splenic CD19+B cells and low levels on 
CD3+ T cells. These results indicate that GL50 is a specific ligand for the ICOS receptor and 
suggest that the GL50-ICOS interaction functions in lymphocyte costimulation. 

Wang S, Zhu G, Chapoval AI, Dong H, Tamada K, Ni J, Chen L. Costimulation of T cells by 
25 B7-H2, a B7-like molecule that binds ICOS. Blood 2000 Oct 15;96(8):2808-13 

This report describes a new human B7-like gene designated B7-H2. Cell surface expression of 
B7-H2 protein is detected in monocyte-derived immature dendritic cells. Soluble B7-H2 and 
immunoglobulin (Ig) fusion protein, B7-H2Ig, binds activated but not resting T cells and the 
binding is abrogated by inducible costimulator Ig (ICOSIg), but not CTLA4Ig. In addition, 
30 ICOSIg stains Chinese hamster ovary cells transfected with B7-H2 gene. By suboptimal cross- 
linking of CD3, costimulation of T-cell proliferation by B7-H2Ig is dose-dependent and 
correlates with secretion of interleukin (IL)-2, whereas optimal CD3 ligation preferentially 
stimulates IL-10 production. The results indicate that B7-H2 is a putative ligand for the ICOS 
T-cell molecule. (Blood. 2000;96:2808-2813) 
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PME>: 11023515 

N. NOV15: galactosyl transferase 

Expression of the NOV15 gene (CG56252-01) was assessed using the primer-probe set 
Ag2902, described in Table 94. Results of the RTQ-PCR runs are shown in Tables 95, 96 and 
97. 



Table 94 . Probe Name Ag2902 



Primers] Sequences 


Length! 


Start Position 


SEQ ID NO: 


Forward|5'-acgctcaaggagatccactt-3' 


20 


682 


263 


Probe jTET-54ctagcctgggcctcagcmctg-3'-TAMRA 


24 j 


702 


264 


Reverse j5'-cacgttcacgaacacatctg-3' 


20 


758 


265 



Table 95. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2902, 
Run 160999861 


Tissue Name 


Rel.Exp.(%)Ag2902, 
Run 160999861 


Liver adenocarcinoma 


18.7 


Kidney (fetal) ^ 


6.8 


i dIJvI Cob 




XvCIlai I/O. / OU U 


^ 7 1 


Pancreatic ca. CAP AN 

9 


0.2 | 


Renal ca. A498 


17.2 


Adrenal gland 


4.0 


Renal ca. RXF 393 


8.8 


Thyroid 


29.5 


Renal ca. ACHN 


3.3 


Salivary gland 


3.1 


Renal ca. UO-31 


5.9 


Pituitary gland 


15.7 


Renal ca. TK-10 


0.8 . 


Brain (fetal) 


0.2 


Liver 


0.7 


Brain (whole) 


8.5 


Liver (fetal) 


2.5 


Brain (amygdala) 


4.2 


Liver ca. ; 
(hepatoblast) HepG2 


0.6 


Brain (cerebellum) 


1.8 


Lung 


6.8 


Brain (hippocampus) 1 


15.0 


Lung (fetal) 


9.5 


Brain (substantia nigra) 


1.6 


Lung ca. (small cell) 
LX-1 


1.4 


Brain (thalamus) 


5.8 


Lung ca. (small cell) 
NCI-H69 


2.2 


Cerebral Cortex 


40.3 


Lung ca. (s.cell var.) 
SHP-77 


2.1 


Spinal cord 


27.7 


Lung ca. (large 
cell)NCI-H460 


3.7 


glio/astro U87-MG 


86.5 


Lung ca. (non-sm. 
cell) A549 


4.9 


gho/astroU-118-MG 


12.2 


Lung ca. (non-s.cell) 
NCI-H23 


12.9 
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astrocytoma SW1783 


40.3 


Lung ca. (non-s.cell) 
xxwx uz, 


13.8 


neuro*; met SK-N-AS 


4.8 


Lung ca. (non-s.cl) 
NPT-H522 


6.9 


astrocytoma SF-539 


26.8 


Lung ca. (squam.) 
cw Q00 


3.6 


astrocytoma SNB-75 


22.4 


T im c r*a ^cniiam ^ 

NCI-H596 j 


0.3 


glioma olND-1.7 


99 7 


A/fammarv dan/i 

IVXrtl 1 II 1 idl glaXXU 


72 


glioma U251 


7.5 


Breast ca.* (pl.ef) 
MPF-7 


6.6 


glioma SF-295 


24.3 


Breast ca.* (pl.ef) 
MDA-MB-231 i 


5.7 


Heart (fetal) 


35.6 


Rrpacf pa * fill pft 

T47D ~ , 


1.8 


Heart 


9.0 


Breast ca. BT-549 


8.5 


Skeletal muscle (fetal) ' 


60.7 


Breast ca. MDA-N 


1.3 


oKeieiai muscic 


9 A 


\Jvaiy 




Bone marrow 


0.6 


Ovarian ca.OVCAR-! 


3.6 


Thymus 


9.5 


Ovarian ca. OVCAR- 
4 ! 


1.0 


Spleen 


7.6 


Ovarian ca.OVCAR- ! 


5.5 


Lymph node 

...... - . ... ..... ... 


2.3 


Ovarian ca. OVCAR- 

o 


4.7 


Colorectal 


7.7 


Ovarian ca. IGROV- 
i 

X 


0.2 


— — — " -~ — 
Stomach 


5.3 


w Vail all I/O-, ^aot/llwoy 

SK-OV-3 


2.0 


Small intestine ^ 


9.7 


Uterus 


9.7 


i^oion ca. o w *ro \j 


9 0 




44 


Colon ca.* 

o w dzu^j vv hou met j 


3.6 


Prostate 


8.1 


Colon ca.HT29 


5.5 


PrnQtatp pa * fhnne 

met)PC-3 


1.9 


Pnlnn ra HPT-1 1 n" 


0 7 
v. / 


Testis 


14 9 


Colon ca. CaCo-2 


2.0 


Melanoma 


17.1 


v>uion td. 
tissue(OD03866) 


8.9 


\zTp1 sinnm a* finpf^ 

XVI wl OXXUXXid ^XXXw l J 

Hs688(B).T 


17.6 


Prklnn ra WPP 9QQB 


14. 5 

It. J 


Melanoma T I APP-69 

XYXwXCUXUXXXa \JZ< 


i 1 

X • X 


Gastric ca.* flivermefi 
NCI-N87 


10.4 


Melanoma M14 


0.6 


Bladder 


7.0 


Melanoma LOX 


0.0 
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T1V/TVT 
UV1 V JL 




Trachea 


25.0 


Melanoma* (met} 

iTivitmu i lie* ijluw t j 

SK-MEL-5 


0.1 


Kidney 


9.9 


Adipose 


5.8 



Table 96. Panel 2D 



Tissue Name 


Kel. Jfe/Xp.(%) 
Ag2902, Run 
160997627 


Tissue Name 


Kel. JLXp.(7b) 

Ag2902, Run 
160997627 


Normal Colon 


21.2 


Kidney Margin 
8120608 


11.3 


CC Well to Mod Diff 

TT WXX IV/ XYXV/vl 

(OD03866) 


6.1 


TCidnev Cancer 
8120613 


1.4 


CC Margin (OD03866) 


4.4 


Kidney Margin 
8120614 


23.0 


CC Gr.2 rectosigmoid 
(OD03868) 


3.3 


Kidney Cancer 
9010320 


35.6 


CC Margin (OD03868) 


1.5 


Kidney Margin 
9010321 


17.0 


CC Mod Diff (0003920^ 


9 3 


Normal T Items 


10.5 


CC Margin (ODO3920) 


4.6 


Uterus Cancer 064011 


11.4 


CL (jr.2 ascend, colon 
(OD03921) 


11.3 


Normal Thyroid 


51.8 


CC Margin (OD03921) 


5.6 


Thyroid Cancer 
064010 


46.0 


from rartial 
Hepatectomy (ODO4309) 
Mets 


6.7 


Thyroid Cancer 
A302152 


18.0 


Liver Margin (ODO4309) 


3.9 


Thyroid Margin 
A302153 


33.9 


Colon mets to lung 
(OD04451-01) 




Normal Breast 


20.4 


Lung Margin (UJL>U445 1 - 
02) 


7.3 


Breast Cancer 
(OD04566) 


6.5 


Normal Prostate 6546-1 


9.9 


Breast Cancer 
(OD04590-01) 


100.0 


Prostate Cancer 
(OD04410) 


12.3 


Breast Cancer Mets 
(OD04590-03) 


97.9 


Prostate Margin 
(OD04410) 


26.8 


Breast Cancer 

Metastasis 

(OD04655-05) 


24.0 


Prostate Cancer 
(OD04720-01) 


19.6 


Breast Cancer 064006 


10.3 


Prostate Margin 
(OD04720-02) 


38.2 


Breast Cancer 1024 


36.9 


Normal Lung 061010 


20.0 


Breast Cancer 


23.8 
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yiuuzoo 




Lung Met to Muscle 


19.1 


Breast Margin 


18.2 


Muscle Margin 

[\JlJ\J £ tZoO ) 


7.9 


Breast Cancer 


21.5 


JLung iViaugnani cancer 
(OD03126) 


20.7 


rsreasi jviargm 
A2090734 


12.4 


Lung Margin (OD03126) 


17.2 


Normal Liver 


2.4 


Lung Cancer (OD04404) 


19.5 


Liver Cancer 064003 


0.9 


Lung Margin (OD04404) 


21.9 


Liver Cancer 1025 


2.9 


Lung Cancer (OD04565) 


17.6 


Liver Cancer 1026 


5.0 


.Lung Margin {uuu4Do:>j 


Q Q 

y.o | 


Liver cancer ouu4-i 




Lung Cancer (OD04237- 

01 >- . .. — 


13.2 


Liver Tissue 6004-N 


3.4 


Lung Margin (OD04237- 


16.2 


Liver Cancer 6005-T 


6.7 


f~\r>l 1 1 o •»• "\ "\ /Text" +/% T i\rav 

ucmar iviei iviei io j-riv er 
(ODO4310) 


2.6 


Liver Tissue 6005-N 


4.5 


lAVGi lVxargm \\JXJ\J i tD l\J) 


A Q i 


xNonnai xJiaGuer 


1 ^ 1 


Melanoma Mets to Lung 


9.8 


Bladder Cancer 1023 


8.6 


Lung Margin (OD04321) 


28.3 


Bladder Cancer 

A 1 AO 1 HI 


17.1 


Normal Kidney 


28.9 


Bladder Cancer 
(OD04718-01) 


35.8 


Kidney Ca, Nuclear grade 
2 (OD04338) 


29.3 


Bladder Normal 
Adjacent (OD0471 8- 


17.7 


Kidney Margin 


22.7 


Normal Ovary 


22.5 


Kidney Ca Nuclear grade 


9.3 


Ovarian Cancer 

A/C/IAAQ 


34.9 


Kidney Margin 


21.2 


Ovarian Cancer 

\yJXJ\J t t / Oo-U / ) 


15.8 


Kidney Ca, Clear cell 
type yKjiJK)** ) 


66.4 


Ovary Margin 

(C\T\C\Alf& A$T\ 
^Ui^Un / Oo-Uo ) 


10.6 


Kidney Margin 


23.5 : 


Normal Stomach 


15.2 


Kidney Ca, Nuclear grade 


31.9 


Gastric Cancer 


3.2 


Kidney Margin 
frfr\riAiA2\ 

[KJjJ\J*t J40 ) 


17.2 


Stomach Margin 


10.8 


TSTiHnpv Cancer 

(QD04622-01) 


84.1 


9060395 


12.3 


Kidney Margin 


3.5 


Stomach Margin 


15.4 
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9060394 




Kidney Cancer 

[\JUV £ f*tO U-U 1 ) 


10.5 


Gastric Cancer 
9060397 


22.1 


Kidney Margin 
(ODG4450-03> 


0.3 


Stomach Margin 
9060396 


7.2 


Kidney Cancer 8120607 


7.2 


Gastric Cancer 
064005 


11.3 



Table 97 . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2902, Run 
159633371 


Tissue Name 


Rel. Exp.(%) 
Ag2902, Run 
159633371 


Secondary Thl act 


13.9 


HUVECIL-lbeta 


0.8 


Secondary Th2 act 


17.0 


HUVEC IFN gamma 


5.4 


Secondary Trl act i 


27.7 


HUVEC TNF alpha + IFN 
gamma 


2.2 


Secondary Thl rest 


11.7 


HUVEC TNF alpha + IL4 


1.5 


Secondary Th2 rest 


10.6 


HUVEC IL-11 


3.8 


Secondary Trl rest 


14.1 


T ,un {? Micro vascul ar EC \ 
none 


8.0 


Primary Thl act 


6.0 


T.HT1P Microvascular Ed 
TNFalpha + IL-lbeta , 


3.1 

W -n - t -.mil — '■ - ■mrM.ir 


Primary Th2 act 


5.1 


Microvascular Dermal EC 
none 


5.5 


Primary Trl act 


8.4 


Microsvasular Derma] EC 
TNFalpha + IL-lbeta 


1.4 


Primary Thl rest 


28.1 


Bronchial epithelium 
TNFalpha + ILlbeta_ 


1.5 


Primary Th2 rest 


12.5 


Small airway epithelium 
none 


8.4 


Primary Trl rest 


12.4 


Small airway epithelium 
TNFalpha + IL-lbeta 


6.8 


CD45RA CD4 
lymphocyte act 


18.9 


Coronery artery SMC rest 


30.4 


CD45RO CD4 
lymphocyte act 


4.9 


Coronery artery SMC 
TNFalpha + IL-lbeta 


28.1 


CD8 lymphocyte act 


4.0 


Astrocytes rest 


4.3 


Secondary CD8 
lymphocyte rest 


8.7 


Astrocytes TNFalpha + 
IL-lbeta 


3.2 


Secondary CD8 
lymphocyte act 


6.3 


KU-812 (Basophil) rest 


3.3 


CD4 lymphocyte none 


4.2 


KU-812 (Basophil) 
PMA/ionomycin 


6.9 


2ryThl/Th2/Trl anti- 
CD95 CHll 


8.0 


CCD1 106 (Keratinocytes) 
none 


20.0 
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LAK celk rest 


6.1 


PCT)1 1 0fi nCeratinocvtes^ 
TNFalpha + II^lbeta 


5.2 


_ . „ „ - . 

LAK cells IL-2 i 


5.8 


Liver cirrhosis 


6.2 


T ATC nt*Uc TT 94-TT_19 1 
Ldl\J\» Cells LU-<£ • JUL/- 1 Z 


6 9 


J^UpilJ MUI IvY 


40 


gamma 


7.7 


kd-H292none 


30.6 


T AIT /^a11c TT 9+TT,-1R 
J-<r\JV CcilS JLL»-Z » JUL*- 1 0 , 


o o 


NrT-H292 IT -4 ' 


39 0 


j^/vjv ceiis 
PMA/ionomycin 


1.2 


NCI-H292IL-9 


34.4 


NK Cells IL-2 rest 


3.1 


NCI-H292IL-13 


29.5 


Two Way MLR 3 day ! 


4.0 
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CNS_neurodegeneration_vl.O Summary: Ag2902 Results from one experiment with the 
NOV15 gene are not included. The amp plot indicates that there were experimental difficulties 
with this run. 
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Panel 1.3D Summary: Ag2902 Highest expression of the NOV15 gene is seen in the ovary 
(CT=28). Thus, expression of this gene could be used as a marker of normal ovarian tissue. 
The NO VI 5 gene also has moderate to high levels of expression in several 
endocrine/metabolic related tissues including, adipose, adrenal, GI tract, pituitary, skeletal 
5 muscle and thyroid. Therefore, a therapeutic modulator targeting the NOV1 5 gene and/or gene 
product may be useful in treating any number of diseases which afflict these tissues. 

Significant expression is also detected in fetal skeletal muscle (CT=29). Interestingly, 
this gene is expressed at much higher levels in fetal when compared to adult skeletal muscle 
(CT=33.7). This observation suggests that expression of the NOV15 gene can be used to 

10 distinguish fetal from adult skeletal muscle. In addition, the relative overexpression of this 
gene in fetal skeletal muscle suggests that the protein product may enhance muscular growth 
or development in the fetus and thus may also act in a regenerative capacity in the adult 
Therefore, therapeutic modulation of the protein encoded by this gene could be useful in 
treatment of muscle related diseases. More specifically, treatment of weak or dystrophic 

15 muscle with the protein encoded by the NOV15 gene could restore muscle mass or function. 

There also appears to be substantial expression associated with various brain cancer 
cell lines. Moreover, therapeutic modulation of the NOV15 gene, through the use of small 
molecule drugs, protein therapeutics or antibodies might be beneficial in the treatment of brain 
cancer. 

20 In addition, the NOV 15 gene, a galactosyl transferase homolog, is expressed at low to 

moderate levels in all regions of the CNS examined. Galactosyl transferase plays a role in 
axonal myelination. Therefore, therapeutic modulation of this gene or its protein product may 
be of benefit in the treatment of multiple sclerosis or any demyelinating disease. 

References: 

25 Simons M, Kramer EM, Thiele C, Stoffel W, Trotter J. Assembly of myelin by association of 
proteolipid protein with cholesterol- and galactosylceramide-rich membrane domains. J Cell 
Biol 2000 Oct 2;151(l):143-54 

Myelin is a specialized membrane enriched in glycosphingolipids and cholesterol that contains 
a limited spectrum of proteins. We investigated the assembly of myelin components by 
30 oligodendrocytes and analyzed the role of lipid-protein interactions in this process. Proteolipid 
protein (PLP), the major myelin protein, was recovered from cultured oligodendrocytes from a 
low-density CHAPS-insoluble membrane fraction (CIMF) enriched in myelin lipids. PLP 
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associated with the CIMF after leaving the endoplasmic reticulum but before exiting the Golgi 
apparatus, suggesting that myelin lipid and protein components assemble in the Golgi 
complex. The specific association of PLP with myelin lipids in CIMF was supported by the 
finding that it was efficiently cross-linked to photoactivable cholesterol, but not to 
5 phosphatidylcholine, which is underrepresented in both myelin and CIMF. Furthermore, 

depletion of cholesterol or inhibition of sphingolipid synthesis in oligodendrocytes abolished 
the association of PLP with CIMF. Thus, PLP may be recruited to myelin rafts, represented by 
CIMF, via lipid-protein interactions. In contrast to oligodendrocytes, after transfection in BHK 
cells, PLP is absent from isolated CIMF, suggesting that PLP requires specific lipids for raft 
10 association. In mice deficient in the enzyme ceramide galactosyl transferase, which cannot 
synthesize the main myelin glycosphingolipids, a large fraction of PLP no longer associates 
with rafts. Formation of a cholesterol- and galactosylceramide-rich membrane domain (myelin 
rafts) may be critical for the sorting of PLP and assembly of myelin in oligodendrocytes. 

Panel 2D Summary: Ag2902 The expression of the NOV15 gene appears to be highest in a 
15 sample derived from a breast cancer (CT=28.1). There also appears to be substantial 

expression associated with other breast cancers, kidney cancer, bladder cancer and ovarian 
cancer. Thus, the expression of this gene could be used to distinguish this breast cancer sample 
from the rest of the samples on the panel. Moreover, therapeutic modulation of the NOV15 
gene, through the use of small molecule drugs, protein therapeutics or antibodies might be 
20 beneficial in the treatment of breast cancer, ovarian cancer, bladder cancer or kidney cancer. 

Panel 4D Summary: Ag2902 The NOV15 transcript is highly expressed in fibroblast and 
mucoepidermoid cell lines, with much lower expression in hematopoietic cell lines. The 
transcript encodes a galctosyl transferase isoform. This enzyme may be important both for the 
synthesis of galactose beta-l,4-N-acetylglucosamine and as a component of plasma membrane 

25 where it may function in intercellular recognition and/or adhesion (OMIM 137060). Protein 
glycosylation or trafficking through intracellular compartments in fibroblasts and leukocytes 
may be altered by the activity of this enzyme. This in turn could regulate the ability of these 
cells to express proteins involved in normal homeostasis in intercellular interactions. 
Therefore, therapeutics designed with the protein encoded by the NOV15 transcript could 

30 reduce or inhibit inflammation resulting from asthma, emphysema, psoriasis, IBD, and 
arthritis. 
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O. NOV16: Lymphocyte Antigen Precursor-like Protein 

Expression of the NOV16 gene (CG56303-01) was assessed using the primer-probe 
sets Ag3798 and Ag41 19, described in Tables 98 and 99. 



Table 98 . Probe Name Ag3798 



Primers 


Sequences 


Length! 


Start Position 


SEQ ID NO: 


Forward 


5'-aacggagacaactgcttcaa-3' 


20 : 


115 


266 


Probe j 


TET-5*-gctatggttgcctactgcatgaccac-3'-TAMRA 


26 : 


„ . l 51 ._ 


267 


Reverse 


5'-taagttctctcccgcgaagt-3' 


20 


192 


268 



5 Table 99 . Probe Name Ag41 19 



Primers; 


Sequences 


Length 


Start Position 


SEQ D> NO: 


Forward 


5'-agatgaggacagcattgctg-3' 


20 


29 


269 


Probe 


TET-5'-cttgcagccctggctgtggctac-3'-TAMRA 


23 


52 


270 


Reverse 


5'-cagttgtctccgttgtaggc-3' 


20 


109 


271 



General j5creening_panel_vl,4 Summary: Ag3798 Expression of the NOV16 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 



Panel 4.1D Summary: Ag3798/Ag41 19 Expression of the NOV16 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
5 done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
10 believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40 and/or 42; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40 and/or 42, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of 
said mature form, provided that said variant differs in no more than 15% 
of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40 and/or 42; and 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40 and/or 42 wherein one or more amino acid residues in 
said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40 and/or 42. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
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nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 and/or 41. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40 and/or 42; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40 and/or 42, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of 
said mature form, provided that said variant differs in no more than 15% 
of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40 and/or 42; 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40 and/or 42, wherein one or more amino acid residues in 
said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide 

comprising an amino acid sequence chosen from the group consisting of 

SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 

36, 38, 40 and/or 42, or a variant of said polypeptide, wherein one or 

more amino acid residues in said variant differs from the amino acid 
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sequence of said mature form, provided that said variant differs in no 
more than 15% of amino acid residues from said amino acid sequence; 
and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) 
or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturaUy-occuning allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturaUy-ocxurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 
and/or 41. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39 and/or 41; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39 and/or 41, provided that no more than 20% of the nucleotides differ 
from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
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of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 
and/or 41, or a complement of said nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by 
one or more nucleotide sequences from a coding sequence encoding 
said amino acid sequence, provided that no more than 20% of the 
nucleotides in the coding sequence in said first nucleotide sequence 
differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that iinmunospecifically--binds to the polypeptide of claim 1 . 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

1 7. The antibody of claim 1 5, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically 
to the polypeptide; and 

(c) determining the presence or amount of antibody bound to said 
polypeptide, 
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thereby detennining the presence or amount of polypeptide in said sample. 

A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 
molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 
sample. 

A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

A method for modulating the activity of the polypeptide of claim 1, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
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the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

The method of claim 23, wherein said subject is a human. 

A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

The method of claim 25, wherein said subject is a human. 

A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

The method of claim 27, wherein the subject is a human. 

A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

A kit comprising in one or more containers, the pharmaceutical composition of claim 
29. 

A kit comprising in one or more containers, the pharmaceutical composition of claim 
30. 
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34. A kit comprising in one or more containers, the pharmaceutical composition of claim 
31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated 
disorder, wherein said therapeutic is selected from the group consisting of a NOVX 
polypeptide, a NOVX nucleic acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly 
expresses the polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the 
activity of said polypeptide in a control animal not administered said 
polypeptide, wherein a change in the activity of said polypeptide in said 
test animal relative to said control animal indicates the test compound is 
a modulator of latency of or predisposition to a NOVX-associated 
disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said 
promoter is not the native gene promoter of said transgene. 
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38. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from 
the first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to 
the amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said 
disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to 
the amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the 
disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40 and/or 42, or a biologically active fragment thereof. 
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41. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to 
alleviate the pathological state. 
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